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MATEMATHKA 


K. T. AXMEJOB 


O 3AQAYNE KOIIM JIA OMHOFO KJIACCA HEJIMHEMHbIX 
YPABHEHHA B ®YHKUMOHAJIbHbIX MPOCTPAHCTBAX 


(ITpedcmaeaeno axademuxom C. JI. Co6onesoim 21 I 1957) 


B Hactosmet ue eae Vass ypaBHeHue Bua 


— a = A(t,u +) + Bit), (1) 


“ye u — 9siemeHT mpoctpanctsa Banaxa X; du/dt Taxxe mpuHaqnexuT X; 
— aHaJMTHYecKHH onepaTop oTHocuTelbHO ?t, u u aHHelHEIM mo du/dt 
IpH (UKCHPOBaHHbIX 3HayeHHAX ¢, UW. 

ByJleM WCKaTb peuienve ypaBHenus (1), yqoBseTBopsionlee ycuOBHIO 


| 71> Ug. (2) 


IIlpousseyqa 3ameny 
u=UuU +, bs ter, (3) 
Oty YHM aay B HOBbIX II@peMeHHBIX: 


feo} oo 
id) ’ Fy 
= 3 Yer ann (or 2) 4 Yeahs 0: 
m=0n=0 m=0n=0 
ar t _OORar hetare en Und Noreen (4) 
| tote = ara ar” aun” tote = Tara au” aur’ 


| 
one AZ’ 1, —N-IMHeHbI ONepaTop OTHOCHTeIbHO v uM JHHeliHEI mo du/ dt; 


7, up — N-JMHeHHbIi OlepaTOp OTHOCHTebHO UV pH KaxK]OM mM. 


Takum oOpa30m sayaua (1), (2) MpHBO_MTCA K SKBHBAJeHTHOM 3afaye JA 
ypaBHeHua (4) IpH ycuoBHH 


Ol aay = 0. (2’) 
Y papueHue (4) MOXKHO TipecCTaBHTb Tak: 


dv \ 


= AN, (Ge) + DAC PD ae Cae) + 
+ eran (or, 2) 4 Bide, +S) BR (0 + 


m=1n=1 


+ >) Barat + y ye Bey u, (0"). (5) 


m=1n=1 


Js Mpocrorbl M3sIC%KeHHA Pe3yJIbTAaTOB paCCMOTPHM YacTHBI curyyal — 
feMHeliHoe uHTerpo-qupepenitvalbwoe ypaBHenne Bua 


= K (t.2.5,0(6)) eds +f (tx, 0). (6) 


0 


ar 


Torya ypaBHeHve (0) MpuMeT BUI 


1 ie 
(KI a(x, 8) Beds + | Kha e 9)-Ge ds + 
0 Qi 
1 © 1 @ ow 
—— hcl, ~ ee a (AyS)O" Use 
0 m—1 0 m=1n=1 


ae y are rit 9 see (7) 
m=1n=1 
rye 
1 OF Ke, ae Mo), 
m\ n! at” dun ; 


KE2 (x, 8) = 


1 Onn godt (lg pak) 
Ais (6) = ara ai? aun 


Teopema 1. Ecau edunuya ne seanemca coOcmeeHHolm 4ucAom AOpa 


Keo u, (x, 8), mo sadaua (6), (2) umeem eduacmeenHoe 2onomopipHoe peute- 
Hue u(x, t) maKoe, 4mo 


lim W(x, 2) = ug (x): 
t+ to 


Tloka3saTesbcTBo. Pemenne 3ajaun (7), (2’) uulem B Bue pala 
O(X5 «) a a0; (8) 
i=1 


na ofHOsHadHOrO onpejeennst KOSPPHUMEHTOB pxa (8) eS pe- 
KYPPeHTHYIO CHCTeMy ypaBHeHHi Buya 


(2 + 1) Unga = (n + 1) \ Kr a, (Xs S) Ones (8) ds + 


n n—p-+1 n—p+l1 RV 
+4 Sven (s[ Se KRG 8)( Se 94(5))'] ds + 
0 p=1 k=] i=1 
Was n—h nh ; n—h—p+1 wy 
+E Seu, SURG sie Sy etsy) [oe 
0 h=1p=1 i 1 i=1 : 
ery st n n—p+1 n—p+l RV 
+ SVK ig (Xs8) Cale ase = >) Hop (% )| > yes (x) ( >, v; (x) | + 
0 h=1 p= h=1 i=1 
hl n—h n—h—p+1 bar n—h—p el ae 
Po) ( SS a) y+ 
A=1 p=1 i=l | 
+ SAAR BES ( x) Oh (x) ae (9) 
h=1 


* 

| ] O3HayaeT, Y1O TIpH paCkKpbITHH CYMM HYAKHO OCTABHTb Te YWICHbI, WH KOTOPbIX 
CyYMMa IIpOHM3Bey,eHHH HH2KHHX H BePpXHHX 3HAKOB UV paBHa BepxXHeMy UHCILY 3Haka 2 
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IIpeqnonarasa 
| Bie Uy &, s) | < Be Uy? 


Ame Ge.) s ds) < rh 


0 


[AL a, | Sy Wes hae ty) 


f PaCCMaTPHBaH MaxKOpaHTHOe ypaBHeHHe 


FHA te ly arash Tee 


vr 
ce = tact ea eear 


i ycOBHH Y|..9 =0, MOKa3sbiBaem cxofumocTh psa (8); Vy, 4, (x, s)— 

esoIbBeHTa agpa K?'u,(x, s); Ay= A(1+ By.) (cp. (5). 

Teopema 2. Ecau eduxuya seasemcn coOcméeHHbim 4uCcnomM «Opa 
1 

he ug (X, 8) panea 1 u ecau \ 4 Pe us (X)q(x)dx=0, mo sadaua Kowu (6), 

0 

2) umeem, eoobuwe eo6opA, O6A 20AOMOPG>HoLX pewleHUA U(x, t), Uy (x, t) 

hHaKUux, 4mo 


lim Hal éyt) =i te (41) =p, (x); 
t» ty tote 


(x) —co6cmeenxan @ynxyua adpa Ky, (x, 8), Coomeemcmeyiouwasn cobcmeen- 
tomy 4ucay edunuya. 

Hoka3ateabcetTsBo. Tlonp3yacb 3amenol (3), Nomyyaem ypaBuenne (7), 
‘uleM pelleHve ero B BHJe (8); Mouyyaem peKyppeHTHylo cHCcTemy ypaBHe- 
i“ (9) np n>1, a upw m=O uMeem 


0; (%) = (KY uz, (%, 8) 0; (8) ds + “ay wh (x): 


0 


Orcioja HaxoqumM 
i 


25 (x) = Crp (x) + AR a, (x) + | Hey a (%, 8) Ales, (8) ds. 
9 


| Yuutpiwas, uro C, —Npou3B0bHad MOCTOAHHAA HW UTO B CBOOOAHOM useHeE 
Wroporo ypaBHeHuaA v, (x) coqepxKUTCH B KBaj[paTe, HaXOJMM JBa 3HayeHHA 
lk» KOTOpble OOeCcNeuMBalOT OPTOrOHaJIbHOCTh CBOOOHOrO YleHa BTUporo 
jpapHeHua u p(x). Torya 


Va (x) = Cy p (x) + QM, 4 (*), 


QE (x) = fi, « (x) +) Ha us (% 9) fs, 0 (8) ds 


1 (S) -— CBOOOJHbIM UWieH ypaBHeHua pu n>. 
|| Ecau yuectb, uTo B CBOOOJHDIT WIeH Kaxoro MOcJe,yloulero ypaBHeHuA 
IKOAMT pellleHHe HefocpescTBeHHO peuecTBylolulero B MepBoli cTenenHu, TO, 
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posowKaA TWporecc, HaxouM Bce KoappuuHeHTE! pAfa (8) (BOOSIe TOBOps, 
\BY3HauHo) 


Unva (4) = Ga oP Wao ae 


rye 


Qe, (x) = faon a (8) +) Aes ws (2% 8) fra, 2 (8) a8; 


fo, Ug; % 
0 


fn—1,« (S) —CBOOOAHEI uneH ypaBHenua (9). 

Tlanee joKa3blpaeM cxoqumocTb psa (8) c Kosppulnentamu Vi,a (xX) B He- 
KOTOpOH OKpeCTHOCTH TOUKH 7 = 0. 

Ilyctb JaHo OfHOpOHoe ypaBHeHHe 


1 


Ou Ou 

Sp =\K (t,x, 8,0 (8) Gps. (10) 
0 

Teopema 3. Ecau: 

1) ypaenenue (10) umeem peuenue uy (x) npu t = to, 

2) edunuya seanemcn cobcmeennoim 4ucnom AOpa K% | (x, s); 


3) (F (to, x, wo (XD) (x) dx 20 u KB (x, 8) £0, 


mo 6 okpecmuocmu mouku t= ty ypaenenue (6) He umeem 20nomopdHoeo 
omxHocumensHo t—t, pewenua. ONO umeem pewenue 


M8 


Ua (x,t) = Uy (X%) + SN (t — 1)" 07,6 (X), 


i 


ll 
a 


KomOopoe HA3SO06EM ocobblMm petleHuem 6iMmOpoeo nopsoKa. 
asa WOKa3aTeJIbCTBa TCOPeCMbI MOJIbBSYEMCHA 3aMeHOH 


UL = tly bk U5.) Ge rhgeectes 


MoxHo JlOKa3aTb Ooslee OOmee TpesowKenHe: 
Ecau ypaenenue (10) umeem pewenue u(x) npu t = to; 
i 


\ Flto x, Uo(x))q(x)dx40; Ke™ (x, s)==0, 


ho 
x= 1, 2,..., R— 2) > Kei Gls) =O) mowieloxpeemuocmn mous 
t= ty ypaenenue (6) ne umeem eoromopdHoeo omHocumercno t — ty pewenuan. 
OHO umeem petuente 


Ms 


ta (x, t) = ty (x) + SE — bo)!" 0;, 0 (Xs 


~ 


1 
Npuuem 4UCNO Gemeeti HONBE OBYxX. 


MockoscKuit TocyfapcrBeHHbili yHHBepcHuTer Tloctynuso 
um. M. B. Jlomonocopa WE IE veeisy 


UMTHPOBAHHAA JIMTEPATYPA 


*H.H. Hasapos, Tp. Cpegueasnatcx. roc. yHus., 5, cep. MaTeM., B. 33 (1 
*H. H. Hasapoe, Tp. Wucr. matrem. AH Y36CCP, 4 (1948). 3 Ke os Ar xenr ee 
Tp. Hucr. dus. u marem. AH Asep6CCP, cep. marem., 7 (1955). 4K. T. Axmeno B,. 
Yu. 3an. Asep6. roc. ynus., Ne6 (1955). © M. K. Tas y p uu, Yu. san. Jlenunrp. roc. 
YHHB., Cep. MaTeM. Hayk, B. 19, Ne 137, 59 (1950). 
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Joxnagnn Akagqemuu nayx CCCP 
1957. Tom 115, Nb 1 


MATEMATHKA 
B. M. BOPOK 


NIPHBEXEHWE JIMHEMHOW CHCTEMbI YPABHEHMH 
B YUACTHbIX MTPOWSBOAHbIX C NOCTOAHHbBIMM 
KOS®P®NUMEHTAMM K CHCTEME HOPMAJIbHOrO THNA 


(IIpedcmasaeno akademuxom A. H. Koamozopoboim 22 I 1957) 


PaccmotpumM cuctemy V sIMHeHHbIX ypaBHeHH B 4aCTHbIX MpOH3BOJHbIX 
TOCTOAHHBIMH KOSPPUUHEHTaMU Bua 


N Mot+>*-+-Mp 


Ou (x, See ete) Re 0 WDAXinen ie rte) 
et >, > Ane a ! (1) 


One j=l <mo...Myy . ai" oxy. <i Oxy” 


(iT es Bel 


Le CYMMHpOBaHHe IIPOH3SBOAHTCA TNO BCCBO3MOKHBIM COBOKYIHOCTAM HH]e- 


Beer ae, «Min CNC Rig = 1 Mpa (C= ee). 
N 


TIVE AS) isnt 5 Aw, dS) (Ai= Si Beet Sy fea ot Sn)) — xXapakTepucTuye- 
i=1 
KHe KOpHH cucTempl (1), T. €. KOpHH MHOrouseHa 


M1 22 Le (s)AMi-1 ee 8 848) PR, (s) == 


NERO! 2-2 20) s 
=aeal Ole 2 Agee a naan (2) 
Net Fe ee <M..-MN> 
Lo ona 
ne P;(s)— MHOrOUJIeHbI CTHOCHTeEMbHO Sy,..., Sn» HW UycTbh mpuH |s[= 
V[sy2-F e+ + [onl? > 1 
max Rehj(s)<<Cx|s|*. (3) 
1<j<; 


IIpuBeqeHHEIM NOpAAKOM cuctTembl (1) HasbIBaeTCA YHCIO 
eH eSinb Rs (4) 


HVDKHAS TpaHb Oepetca no Bcem k, WH KOTOpbIX HMeeT MecTO (3). Uncso po 
rpaeT OOJbily!I0 pOwb B BOMpOCcaX €MHCTBEHHOCTH WM KOPpeKTHOCTH pellie- 
ua 3aqaun Kcwu yaa cuctempr (1) (}, ”). 

Teopema 1. JT pueedennolti nopadokK po cucmemet (1) mooem Oolmo 
audex no dopmyae 


P; = 
Po = Wax ——, (9) 
1<i<M, 
Oe pi —cmapwian cmeneHb no coeoKYNHOCMU NepeMeHHOLX S,,..., Sp NOAU- 


oma P;(s) @ paeexcmee (2). 
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Tloka3aTeapeTBo. Kak noKasano B (°), u3 (3) ciegqyeT, 4TO IpH 
Isi>l 


max |A;(s)|<Cr|s|*. (6) 
1<j<™1 
Tockompxy P, (s) = > hi,(s)..- Ai, (8s) I <r<Mj), rae cymMupoBanne 
EES 
pacnpocrpaHsAeTcH Ha BCeBO3MOXKHbIE COBOKYMHOCTH 43 r MHAeKCOB (1 Cin 
<N,, 1<k<r), to, B cuny (4) u (6), npn |s|>1 u mp mooom ¢ >0 
|P-(s)| < Ar,e|s|"t®. Orcioga cnenyer, YTO pr <r (po+s) (1 <r< Nj) 
pH s1060M ¢>>0; cmeqoBaTeJIbHO, 
Po => max lie (7) 


1<r<N, fF 


Pp 
JjonycTuM, 4TO Py > max aaa B cuny (4) u (6) qua yaHHoro ¢>0 

‘ 1<r<N, 

MOXKHO HaliTH TakOoe YNCIO jy H TaKYy!O MOCJIeAOBaTeJIbHOCTb TOYCK Sm = 


= (Sim, re es Sam) (| all ae oo), 4TO 
m- oo 


[Mia (Sm) | => 170| Sm [OE | (8) 
C Apyrou cTOpoHLt: 
he (8) — Py (8) Ay,” > (8) — +++ — Pw, (8) =0, (9) 
HO Ha NOCJICEFJOBATeJIbBHCCTH Sy, HMeeM: 
[jn (Sm) — +++ — Pw, (Sm) | = 
pea er eee (10) 


BpipaxkeHue B KBaj[paTHbIX CKOOKaX cTpemuTca K 1 npH m—>oo. B ca- 
MOM jlee, B cHay (8) 


oo 
P; (Sm) EES A ipeti 
tN th m j—ipotte H 
ST y |S ee se ee ey ee ee 
Aj, (Sin) m ts al m m+ co 
ecH 4yncIO ¢ >0 BpiOpaTb Tak, uTOOBI pu Bcex i= 1,..., N, BbMOuHANOCh 


H€PaBeHCTBO ¢< Py — p;/i. 

Tlostomy, Kak caezyer u3 (8) u (10), ToxgecTBo (9) He MOxeT HMeTh 
MecTa IPH S=Sm C JOCTATOUHO OOJbIIHMH HOMepaMH mm, OTKYy{a BBITe- 
KaeT, UTO 


Dearne (11) 
1<1r<M, 

Vs (7) u (11) cnenyer (5). Teopema qoka3ana. 

Kak cuenyer u3 cbopmyat (5), py — BCerya palluonabHoe uuco. JIo60e 
PalMOHAaIbHOe YHCIO MOKET C/YXUTH MT PHBECHHLIM MOPAAKOM HeKOTOpOH cu: 
cTeMbI Bua (1) (?). 

Byfem Tropoputb, uro cucrema (1) ¢ npuBesqeHHbIM MOpAKOM py = m/k 
(qpo6b m/k HecokpaTuMa) uMeeT HOPMaJIbHBI Tun ecm: 1) Bce 


n 
mM), = 0; 2) nix<k; 3) » m<m. 
i=1 


Teopema 2. 3adaua Kowu Oan ecakott cucmemet euda (1) moscem 6vimo. 
ceedexa K sadaue Kowu Oana cucmemol HopmaabHoeo muna. 
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JlokasatTeabctTsBo. C nomonpwo oueBHyHoro o603HaueHHA Npou3- 
OMHbIX OT HEH3BeCTHBIX (PyHKUMH mo (BpeMeHn) ¢ 4epes HOBbIC HeH3BeCTHBIC 
YHKI[HM MOXKHO cucTemy (1) mpuBectu k Buy, re Bce n; = | u Bce m, = 0, 

3aTeM K CHCTeMe Bia 


DLL Ris cn oy Mal) ~ s p_(i a’ Oy TEU (aces t) 19 
at" j os x uli az) ori cy 
ss i = | N * ue Rk . 6) > (6) . a) 
eee P, Lx, Poe > jee Nan Pit t5,) — HOMMHOMOT ia... i 
F n 

f= 


‘TOCTOAHHIMH Koappunuentamn), T. €. K OMHOMY ypaBHeHuto (p = 1) usu 


HeCKOJIbKUM YypaBHeCHHAM, KayKOe H3 KOTOPbIX HMHTerpupyercsa He3saBu- 
MO OT OCTAJIbHbIX (3). 
Sanaya Koum jis cuctempl (1) 9kBUBasIeHTHa 3aqaue Kowm Ja cHcTeMb! 
2). Xapakrepucruyeckne KOpHM cucTembI (1) He MeHAIOTCA pu mepexoye 
cucteme (12), ostomy o6e 9TH CHCTeMbI HMCIOT OMMHAKOBHIi{ IPHBeeHHBIII To- 
AMOK py. JlonycTuM, uTo py = m/k u _po6b m/k necokpatuma. 
IIpupegenne cuctempr (12) K cucTeme HOpMasbHOrO THMa mpoMsBeyem 
MeyIolluM OOpasom: o6osHauwM (j= 1,..., p, X=(%,..-, Xn)) 


hil 
Ou, (x, t) Oe Ue, 2) 
Ne ee, ; 
Sarre AE Reems = = Ujn,—1 (x, t); 
at ! 
eg n OU ih. (eet) ve UR 
As, RUS COOLED m * ikj—3 ? aT fyeot D> q 
= Wi,” ie anre) (>; n= m) Mees es ior | ml Wins (Hab) 
i=1 Ox,'...0x 0 
n ~9 (Xs?) Maul OL AarsS i 4 
aes n pees yes : 
aT SU ig a Car) (> rh=m, > P= m) ; 
Ox 7 n i=1 i=l 
m 
meee a) = yaad’ (x; ANG 
ax... Ax'n , 
(Rk ;—1)m we = 
Ors u; (x, t) Cry ey Rj Aare ies P 
hj eno hyrd ik (x, t) 
(ae ree Ox n n 
n 
(Stam gal 2... =I) 
t=1 


|| Yunrpipad, aro crenedb pi; WomMHoMa Py; (s) MO coBOKyNHOCTH TepemeH- 
} m 
HX $],...+,S,B CHmly TeopembI | yOBeTBOpAeT HepaBeHCTBY P1j Lear <lm, 


kl MoxemM 3anucaTb 


I) /. a a) hale a” eat, We Oe 
Hh (2. tgh) = PP ax)+ 2 Aa ea leans Lag) 
‘| n 1 10x" 1. Ox, 
OF al ae oe n 
y gmi—1) me se piety (i Z.) 
re rh tred i Ox)’ 


Pepe Sue 
= Erk —=m(t-1) Ox pO 


k=1 i=] 


1G, IB, ’ 
krpergieit pleases 
3yleCb cTeleHb MHorowleHa Pj; ; (s) (<L<il—1) no copoxyn- 
HOCTH TepeMeHHBIX Sy,..., Sn He MpeBOCXOAMT mM. Torga cucrema (12) MoxeT 


6bITb 3alvcaHa B Buse (uj, (x, t) =u; (x, ¢)) 


Ou (X, t 
ees eed GLb eS ae 
anuj, —h af ah [Pe 
—- 2S) [Pate “sz ) amy —t (% 1) ee 
al = ) 
rll; wpb 1 pelt ea grit 1. a 1 lay 
as ey so ee ee ae ees : (x, t) | 
(A=1,..-,&); (13) 
pots rer mink apobent 1 rdly 
Ou aie 1 nw (x, t) fa) jj —*41 1 (x, t) 
- Ty 77 
at Ox Ox % 
1 1 
(Srfamaal...g 2<Sqt1<«<h), jal 


Jaa Toro uro6pt y6equTpexA, uTO cucTremMa (13) MMeeT HOPMAJIbHBIM THI, 
HYKHO NOKa3aTb, YTO ee IPHBEACHHbIi MopsAOK paBeH m/k, Tak KaK CBOMCTBa 
1), 2) u 3) 2a Hee B STOM CuLYYae, OUCBU HO, BbITIOJIHeHBI. 

[lepexog, ot cuctempl (12) K cucTeme (13) MoxHO OCyleCTBUTb NOcTeneHHO 
C TIOMOMLbIO «3JIEMeHTAPHbIX IPHBeeCHHM», COCTOAULMX B BeJeHHH HOBO PyHK- 
IMM Up, = Ou,/Ot, mu60 HOBO CPYHKUHH Vp; = OU,/Ox;. JlerKO NpoBepuTb, 4TO 
IPH 3JICMCHTapHOM IpHBeweHuu, UpHBoAAMIeM cucTemy Bua (1) (a cucTembI 
(12) u (13) umeror HMeHHO TaKOH BHA) K CHcTeMe TOrO %*Ke Bula, COXPaHALOTCA 
BCe XapaKTepHCTH4YeCKHe KOPHH CHCTeMbI H MOryT WOOaBHTLCA JIMUIb HYJeBbIe 
KOPHH. CreqoBaTembHO, XapakTepHcTMyecKHe KOPHH cucTembI (13) oTMHMUAaIOTCA 
OT XapaKkTepucTH¥ecKUX KOpHel cucTembI (12) pa3Be JIMMIb HYJICBbIMH KOp- 
HAMM, H nosTOMYy cucTembI (12) u (13) uMetoT OJHHAKOBbI MPHBeeHHbIM Tops- 
OK Py = m/k. Takum oOpa3om, cucTema (13) uMeeT HOPMaJIbHBIM THM. 

Jas Toro uro6p! 3aqaua Kom Jia cuctempl (13) 6blula 9KBUBAIeHTHA 3aay 
Kom Jia cuctempl (12) (a cnenmopaTesbHo, H Ava cucTeMbI (1)) Hy2XHO MOcTaBUTb 
JONOIHHTeCJIbHbIC HavaJIbHble YCJIOBHA — BNOIHeE aHaJIOrTMYHO TOMY, KaK 93TO 
WelaeTcA TIpH cBeqeHHu 3anaun Kom Aviad cucrembl THNa KopameBpckol K 3a- 
jaue Koum via cucTeMbl nepBoro nopsyka (4). Teopema 2oKa3aHa. 

CnueacetBpue 1. Ecau ana cucrempst (1) p, = 0, To oHa MOXeT OBITS 
‘cBefleHa K CHCTeMe OOBIKHOBCHHbIX udpepeHUMabHbIX ypaBHeHUi. 

CaenctrBpue 2. Ecnu yaa cuctempt (1) p, = 1, To Takaa cucTema 
MOXeT ObITb cBeeHa K CHCTeMe MepBoro NopsAyKa. QToT dakT wMeeT MecTO, 
Hanpumep, Ax runepOommuecKux cucTem (°). 


t 


Mockoscknit rocylapcTBeHHbIii yHUBepcHuTeT Iloctynuso 
um. M. B. Jlomonocosa yy We esi 


UWUMTHPOBAHHAS JIMTEPATYPA 


*HM. M. Teapoang, I. E. Wasaos, Yen. matem. nayx, 8, B. 6 (58) (1953). 
> T. E. Wnaos, Yen. mateo. wayx, 10, B. 4 (66) (1955). °B. M. Bopox, JAH, 114 


Ne 4 (1957), 4H. YT. Nerposckudh, Jlekuun 06 ypaBHenuax c 4acTHBIMH IpOH3BOr, 
HbIMH, M., 1953. 


Hoxsann Akagqemun nayx CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


B. MH. BOJIKOB 


O CXOAMMCCTM MOCJIEQOBATEJIbHOCTEH JIMHEMHBIX 
NOJIOKKUTEJIbBHbIX OMEPATOPOB B MPOCTPAHCTBE 
HEMPEPbIBHbIX PYHKUMH ABYX MEPEMEHHbIX 


(ITpedcmasaeno axademuxom B. H. Cuupnosein 10 I 1957) 


II. II. Koposxun (1) qoKa3an Teopemy, uTO H3 paBHOMepHol cxoyquMmocTu 
JOCJIEOBAaTeMbHOCTH JIMHEHHbIX MOJIOKHTEbHBIX ONepaTopoB Ly (fr; x) K fr (x), 
p= 1,2,3, ua orpeske [a,b], rae {fx (x)}?—cucrema Ue6piniesa Ha 93TOM 
Tpe3ke, CylefyeT paBHOMepHas cxoqumocTb Ly (f;x) K f (x), rage f (x) — mo- 
aA HellpepbiBHad Ha OTpe3ske *PyHKUNA. 

B HacTOAeH 3aMeTKe HCCJIefyIOTCA YCOBHA CXOMHMOCTH NocseqoBaTesb- 
LOCTH JIMHCHHbIX TMOJIOMKUTEIbHbIX OMepaTOpOB B MpocTpaHcTBe HelpepbIBHbIX 
YHKUHH JByX MepeMeHHbIX. 

Ilyctb Ln (f (é 4); x, y) — MOcMeAOBaTeBHOCTh JIMHEMHbIX MOJO#KUTeJIbHBIX 
MepaToOpoB, 3aaHHbIX Ha MHO«KeCTBe :yHKuUHH f (x, y), HEMpepbIBHbIX B 3aMK- 
HYTOH WH OrpaHHyeHHou OOslacTH LV. 
| Teopema 1. Ecau Onn nocaedosamenrbHocmu AUunetiHeIx nonoscumero- 
dOiX onepamcopos Ln (f; x, Y) 6blnOAHeHbL YCAOBUA: 


1) La(ls x,y) = 1+ on (x, y); 
2) La(' X,Y) =X + Bn (x, y); 
3) Lali % Y) = Y¥ + tn(% ¥); 
4) Li(@+ 77; x, y) =? + y? + nlx, y), 


hide Gn Bn» ‘irr 9n pashomepHo @ o6zacmu D cmpemamca K KYA, mo nocae- 
Woeamenonocmo Ly(f; x, y) paeHomepHo cxodumca K f(x,y), ecau f(x, y) 
kenpepoiena 6 amoti oOnacmu. . 
| Toxa3ateapcrTso. Tlonoxum (6, 4) = (§€— x)? + (y—y)?. V3 yeuno- 
im 1)—4) H mMHeHHOCTH ONepaTopoB culeflyeT, 4TO 
Ln(9; x, ¥) = Lal? + ys x, Y) —2xLn (5; x, y) — 

—2yLn(ys x,y) + (P+ yy?) La(ls x,y) 30. (1) 


|| Tax Kak HenpepbiIBHad B 3aMKHyTOH oOslacTH dyHKunA f(x,y) orpaHH- 
vena B Hei, |f(x,y)|<M, To 


—2M<f1)—-f%y)<2M. (2) 


Tlanee, ya m060r0 e>>0 MoxHO yKa3aTb p > O Takoe, 4TO OyfyT cmpa- 
|e JIMBbI HepaBeHCTBa 

—e<f(&,4)—f(%y¥)<e, (3) 
icIH TOMbKO (¢ — x)? + (q— y)? <p. 
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Tlonp3ysicb HepapencTBamu (2) u (3), AerKo yOequMcaA B CipaBefHBOCTH 
HepaBeHCTB 

2M 

e? 


fey 
7 


Ve D<feD—fey)<e+ = 9G) (4) 


WIA mMoObIxX WByX ToueK OOmacTH D. : 
Vis coorHomenuii (4) H MOHOTOHHOCTH JMHEHHBIX NMOJOXKHTEJIBHBIX ONepa- 
TOPOB cJlefyeT, TO 


2M 
— eLn (1) 29 Ln (9) < Ln (f) — FY) Ln (1) <ekn (1) + e-Ln()- 
CnenopaTebHO, B CHJIy MepBOro yCIOBMA TeOpeMbl H cooTHomeHHa(1), 
WIA JOCTATOUHO G6OsIbUIMX HOMEPOB 72 OyeT CIPaBeWIHBO HeEPpaBeHCTBO 


|La(f: x, y)—F (x, y)(<2e. 


Teopema oKa3aHa. 
Tloxaxem, uTO B ycyioBuax Teopembl | ueTbipe yHKunH 1, x, y, x? + y? 
HeIb3A 3aMCHHTb HAKAaKHMM TpeMA CPYHKILHAMH. 
JlIemma. Ecau mpu si6ole nenpepoenole dyxkyuu f,(P), k = 1, 2, 3, 
3Q0aHbl HA MHODCeECMee, UZ KOMOPOEO MOFCHO BolOeAUMS, saMKAYyMYIO AUHUIO | 
u mouky C eHe ee, MO cyluecmeyem NOAUHOM 


F (P) = Qf; (P) + efe (P) + asf (P) 


u xoma Oot mpu mouku P;, i = 1, 2, 3, makue, umo F(P;) =C. Y amoco noau- 
HOMG He 6Ce KOaGmuyuenmol PaBHol HYAIO. 

TLoxka3sateabetTtso. Ilycth A u B — Kakhe-1H60 pa3MuHbIe TOUKH 
Ha /. Ecau onpeyemuTeib TpeTberu NMopsAyKa, CocTaBJeHHbI H3 3HaueHHH f (P) 
B TOUKaX /|, Bu C, paBeH HyuIO, TO JeMMa BepHa. Ec 2xe STOT ONPeeIMTeIb 
OTJIHYeH OT HYJIA, TO, OOMCHMBaA HeMpepbIBHbIM JBHxKeHHeM A Hu B MecTaMH, 
MbI Me€pe€MeCHHM 3HaK OMpPeeIHTeIA H NOMYYHM OLLATb TPH TOUKH, B KOTOPbIX 
YNOMAHYTHIM ONpewesuTelb OyleT paBeH HyYJIIO. 

He u3MeHAs MeToga, npegzoxenHoro IT. Il. Kopospkuxpim Jia oKa3atTesb- 
cTBa TeopeMbl 3 u3 (1), MoxeT ObITh NOKAa38aHa CeLyioulad Teopema. 

Teopema 2. [ycmb f,(P), k=1,2,...,m,—xHenpepwenoie yxKyuu 
Ha HeKOMOpOM CéABHOM mMHOocecmee E. Ecau u3 coomnowenuti 


Lil(fas"P) = fl(P),  & = 1, 2,0R im,” 


eolmekaem paeHomepHas cxoduMmOLMb nocAedosamervHocmu Ln(f;P) «x f(P), 
20e Ln(f, P) — awbasn nocaedosamenbnocme AUNetiHOLX NOAOIZCUMCALHOLX ONe- 


pamopos, a f(P)— aban Kenpepoienan qgyxKyua na E, mo Oana awboti 
mpouxu mowex P;€E, i=1,2,3, pane mampuyo 


ia Cage 8 ne 400 Weer eg CEs) 
LikPey Ta (Ps). < beckPe) 
FtPs) fa Ps) cn wf (Pa) 


pasexH mpem. 


Wiz eMMbI H Teopembl 2 HemocpeycTBeHHO cneqyer Teopema 3. 
Teopema 3. Heao3sa nodo6pame makux mpex @ynkyut fr (x, y), 


k= 1, 2,3, nenpepoiennix 6 o6aacmu D, umober us coomnowenuti 


En(fns 4) =Fr(%y)+onn(%, 4), ona (x, y) 30, 
18 


NeOObAAO paseHcmeéo 
La(fs x,y) =f (%,y)+Bn(x,y),  Bn(x, y) 30, 


Je f(x, y) — a06aa Henpepoienan gynxyua @ D, a Ln(f; x, y) — aban no- 
NLOOGAMEALHOCMS AUHELLHOLX NOAOIWCUMEALHOLX ONepamopos. 


Sameuaune. Ecnu D—s3amKuytaa uw orpanmuenHaad O6macTb mpocr- 


AaHCTBa m Hw3mMepeHHlt H Ly(f; X4, X2,..., Xm) — MOCMeOBATeIbHOCTh JIMHelt- 
bIX TNOJIOMKHTEIbHBIX ONlepaTOpoB, OMpesesIeHHbIX JIA Bcex (yHKuUHi 
(X1,%,---,Xm), HEMPepbIBHbIX B OOnacTH, TO Teopema | 6yyeT Bepna, 
“JIM TOJIbKO B ee yCJOBHH *yHKunH 1, x, y,x*?-+ y? 3amMeHHTb cbyHKIMAMU 
m . = 

| é 
| Go ee ee Xx, a Teopema 3 ocTaeTca B CMe Np 3amMeHe B ee 
| k=1 
CJIOBHH Tpex (yHKkuHH Hwa m+ 1 dhyHKuni. 

KasiMHHHCKHH ocyapcTBeHHbIi Memarormyeck Hit HHCTHTYT Tlocrynu10 

um. M. WM. Kanuunua 16 XII 1956 


HWMTHPOBAHHAA JIMTEPATYPA 
MI. Wi. Koposxxkun, JAH, 90, Ne 6 (1953), 
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Jloknayn AkaweMun Hayk CCGP 
1957. Tom 115, Ne 4 


MATEMATHKA 


B. M. BOJIOCOB 


O MEPHOAHYECKHX PEWEHHSAX HEJIMHEHHOTO YPABHEHHWA 
ABTOKOJIEBAHUM 


(IIpedcmasnexo axademuxom H. IT. Hemposcxum 17 I 1957) 


$1. TloctaHoBka 3ajfauu. B Hactoamen craTbe usy4aloTcA Ne- 
pHosuyecKHe PeHIeHHA HeMHeHHOrO ypaBHeHHA aBTOKO/eOaHHH Bua: 


Xt () =) Cane): (1) 
+00 

rie ¢ — Maubiit mapamerp. IlycTb sign Q = sign x Hu \ Q(x)dx = oo; Toryla 
0 


HeBO3SMYINeHHOe ypaBHeHHe 
Xp + Q (Xo) = 0 (2) 


MMeeT TOJIbKO TlepHosMyeckHe pewleHua. Bo3mymleHHoe ypaBHeHue (1) OyjeT 
MMeTb TlepHowuyueckne pelieHHuA, BOOOUIe TOBOpA, He MPH BCeX, a JIMIUb NpH 
HEKOTOPHIX CHeMHaJIbHbIX HavaJIbHbIX ycCJIOBHAX. B WaHHOH paOoTe BbIBeeHbI 
(POPMYJIbI JIA BbIUHCJICHHA CCHOBHbIX XapaKTepHCTHK NepMOMMyeCKHX pele- 
Han (1) — amnuuTyAbl MW NepHowa, NpHyeM 9TH BeJHUMHbI BbIPAaxKaloTCA HeNo- 
CpeACTBeHHO yepe3s (yHKuHH Q, f, Bxoyamue B (1). Henepvonuueckne pe-; 
weHHsa (1), O1M3KHe NO HavaJIbHbIM YCJIOBHAM K HeEKOTOPOMYy TepHoyMyecKoMy , 
pelmenuio, mpH ¢ —> co MOoryT HeorpaHHyeHHO MpHOMMxKAaTLCA K ZTOMY TepH-. 
OWMY4eCKOMY PelweHHIO HIM yanaTbesa oT Hero. B cpa3uc STHM 3feCb NPUBOLNTCA | 


KpHTepHi ycTOHuMBOCTH NepHosMueckux peuieHHit (1), KOTOpHIi OnpexemseTca 
TakxKe JIHWb yepes PyHKuuu Q, fF. | 


TIpexnonoxum, To Qu f perymapHbt mo x, x, ¢ WIA BCex 3HaveHHi x, X,, 
KOTOpble Jayiee pacCMaTPHBaIwTCA, H BCeX JOCTATOUHO MavJIbIx ¢. ByjleM uCKaTb 
nepHogwuyeckoe pemenuve (1), aHanMTHuecKH 3aBNCaMee OT ¢ B HeKOTOPOM 


OKpecTHOCTH € = 0, YHOBJIETBOPAIOMlee HEKOTOPbIM, H€H3BeECTHbIM TlOKa Ha- 
YaJIbHbIM YCJIOBHAM BHJla : 


Tlonowum Fy, >0, T.e. Gyqem orcunTbiBaTb ¢ OT NOMOKUTeMbHOrO MaKCHMYMa 
peweHua x(7, 2) ypasnenna (1). MoxHo noKa3aTb, TO NepHomMuecKoe pewleHue 
(1), He mepexoqamee npH ¢ = 0 B TpHBHambHoe pemenue x, = 0 ypaBHeHua 
(2), ECM OHO CylecTByeT, IPH MocTaTOUHO MasbIX ¢ KOMeONeTCA OKONO ocu f 
HM MUMCeT HEPeTYIOlMeCH NOOMKUTEMbHbIE MAaKCHMYMbI HW OTPHaTebHbIe MH- 
HHMYMBI, M@?K]ly KOTOPbIMH pacnOwlaraeTcA MO OAHOMY HysiO u orcyTCTByIOT 
APYIHeE SKCTPeMyMbl, NPHYeM Me*Ky COCeqHHMH MAaKCHMYMOM H MHMHAMYMOM 
KpuBast x(¢, ©) H3MeHsAeTCH MOHOTOHHO. B npeyenax omnoro nepHowla npn 3TO 
MMCeTCA JIMIb OHH MAaKCHMYM HM OJMH MMHUMYyM. 


IlycTb MHHHMyM HCKOMOrO NepHoyuuecKoro pewenua (1) uMeeT BennaHH 


co 
Ea (ej > Fons”. IIpa «= 0 nepnoquyeckoe pemenne (1) mepexogquT B pe 
n=0 
INCHHE X) ypaBHeHHaA (2), yROBMeTBOPAIOMee HAYAIbHBIM YCMOBUAM Xo (0) = 
20 


(0) = 0, a MuHuMym x, pape Fy. Sto pelleHwe X) ypapnenua (2) npn 
‘= (Q Tlopoxjaer, TakuM OOpasoM, nepHoguueckoe pewenne (1) c HexoTopbIm 
co 


fepuojqom T (s) = > ns", Upuyem 7) OyfeT nepHogom x). PynKunn F, (¢)= 


n=0 


fos} fos} 
Fuge” Ya Fa (e)i= »S Fons” ABISIOTCA, COOTBETCTBEHHO, NOJOKUTeIbHON 
n=0 n=0 


OTPHUATebHOH AMIMVJIMTYaMH NepHo_uueckoro pemwienusa (1). SHavenua 
OcTOAHHOH Fj, onpesensiollue Te pemenna ypaBHeHuva (2), KOTOpble TIpHu 
+0 mopoxK aor NepHogquueckue pemenus (1), JomKHEI ODITD onpeevieHbl. 
Wiocroauubie Fy, (k>0), Foy, T/ (j =0,1,2,...) OyayT cbyHkunamMHu Fo, 
HKKOTOPbIle Take NOfAMeKaT onpesesenuio. 

J\1A pelleHua NoctaBNeHHOw 3ayayH vcomb3yeTca MeTOA, pa3sBUTEttt 
MABTOPOM B (°), Ha WeecooOpasHocTh MpHMeHeHuA KOTOporo K 3afaye oO me- 
IPHOMMYECKUX peuleHHAX ypaBHenusa (1) yKasan JI. 9. Sapcronpu. 

) § 2. OcHOBHBIe pe3yaprTaTHh. 

| 1. [na penmmuuu Fy, >0 u F,,<0, Koroppie aBuaioTca HY JI@BbIMH TIpH- 
DIM2KCHHAMH AMIVIMTYAbl MepwORuMyecKoro pemeHuA (1), NomyyueHa cucTema 
|MByX KOHeCYHBIX ypaBHeHHl Bua 


2 Fro Fro 1p 
AG (Fey, Fu)= > (— 1th j [* eS Iyi(2 \ Q (y) ay) 0] dx —0, 
o 0 : 0 (3) 
As (Fro Fa) = \ Q(x) dx =0. 
Fr 


J[na Toro uToObl petenve x) HeBOSMYyIeHHOrO ypaBHenua (2), yqOBueT- 
ii ¢ 


WOpsxiollee HauvaJIbHbIM yCJIOBHAM X)(0) = Fyy,%)(0) =0, rae Fy>O0 u 
Poo <.0— kopuu (3), eHcTBHTeIbHO NopoxKalo MpH ocTaTOUHO MaJIbIXx 
\=£ 0 nepvoquyueckoe peuleHve (1), aHamMTH¥YeCKH 3aBHCALee OT ¢, JOcTa- 


fOuHO, uTOOH! Q uf OblIM perysIAPHbI MPH COOTBETCTBYIOULMX 3HAYeHHAX 
\, X MH ATOOBI IIpu 9THX 3HayeHUAX Fy), Fo) AKOOHAH O(A,, Az) /9 CE io, eg heeu. 
|| Jina Bpicimx npHOmMxKeHHH ammuutTyfbl Fp; (k = 1,2; j>0) nosryuensr 
HCTeMbl JIMHeCHHbIX aJIreOpavyecKHX YypaBHeHHH Cc  omnpeysemuTeem 
N(A,,A5) /O(Fio, Foo). Mbt mpwBegem 3fecb JMUIb ypaBHeHua Aa BemuunH 
Wei ( = 1,2) —mepsoro npHOmmxKeHuaA amnanTy abl (¢Fp, ABAAIOTCA MOMpaB- 
AMM NlOpaAqKa ¢ K HysJeBOMy MpHOmMxKeHHIO aMnMTyAbI F yy, Fy): 


i 


aA 0A, = 
Ss Par + 3p 2 Fer = Ba (Fao» Foo); (4) 


Q (Fro) Fir — Q (Fao) Far = Ba (Fro: F29), 


2 Fro Fro 1), 
Bi (Figs Fo) = > \ dx {(— 1yenyf, E (—1'(2 \ Q(y) dy ) ,0] x 
ik=1 9 ee 
Fro Fro ip 
x[ lt [y— mile | eae )% fay |+ 
x af 
Fro 


4 (=p pefec— et (2 fewmay)’ off 


x 


2 Fro Fro 


> 1}, 
rt \ fix, <1)! , Old, 
By (Fie Fad =p (MO | Ep De Q(y) dy)» | 
0 


i,k=1 


NpHyeM OYeCBHAHO, UTO OAs] OF no = (— 1)k+1.Q (Fro) ee ee co 
onpefesuTeb CHcTeMbI (4) eHCTBUTEJIbHO papen 0(Aj, Ap) / CF ig eases * 
YpapHeHuaA ceqyioulux npu6mmxenul Fy; (= 1,2; j > ees é 
He BBIII A 

T CTDYKTYpy, aHasoruuHylo (4), H Mbl HX 3]€Cb 
ng ina aso ae jlepuoguueckoro pelleHua (1) momyyeHo paswJo%KeHHe 


S) ; = 1,2: j;< 
iu (¢) == by Tne", rye Koappbuunenth! 7, 3aBHCAT OT Fry te j<n) 
n=0 


Mp npwBeyeM 3fecb JIMINb BbIpaxKeHHA AIA HyJeporo HU llepporo mpHOuu- 
»KeHHN TepHosa: 


z Fro Fro rey 
T,=2>) (— 1 | de(2 | Oa) (5) 
2 2 Teeny. Paci a 
=> $e Pi Phe" \ dx(2 \eway) x 
(| Fro Fro 1s | 
x{ (Fly (2 | edz) ,o]ay}. (6) 
x y 


Ocrampubie Kosppuuuentsr T; (j>> 1) BblpaxaroTcA aHnasOrMyHbIMH MopMy- 
NlaMH, KOTOpble MbI 3j[eCb He BbIINHCbIBaeM. 


3. Hepnoquyeckoe peuenve (1), MoporweHHoe pellleHieM HEBOSMYyIeHHOrO 
ypapnenua (2), YROBJIETBOPAIOMNHM HavaJIbHbIM YCJIOBHAM Xo (0) = Fyo, Xo (0) =0, 


re Fy) >>0 u Fy<.0— Kopuu (3), ycroHunBo pH oth) <0 M HeyC- 
0 (Fio, Fao) 

3. Pe3iome. Bpipegenb! (opmyab Buta (3), (4) u (5), (6) Baa BbIuHe- 
CHUA AMIMVIATYAbI WH NepHosa NnepHowuyecKkuXx pewieHul (1), a Take MpuBeeH 
KpHTepu ycTOHYMBOCTH 3THX pelmleHHuit. 

Tlepwoyuueckne pelieHHA HeMHEHHbIX CHCTeM M3y4auch B paOoTax paya 
apTtopop (4), B (} 4) ycraHoBJIeHbI TeOpeMbI CyIeECTBOBaHUA HM yCTOMUMBOCTH 
NepHOAMYeECKUX PeWIeHHH CHcTeM OOUIero Bua, YaCTHBIM CJIYYaeM KOTOPBIX AB- 
maeTca ypaBHeune (1). 

B faHHok paOore Oomee uacTHbli BU ypapHenus (1) (no cpaBHeHnto c 06- 
IMMMH CHCTeMaMH, paCCMOTPeHHbIMH B (1 4)), NO3BOJIMJI IPHMeHHTb MeTogHI (°), 
OllarofapA YeMY OKa3asIOCb BO3MO%KHbIM BbIBECTH KOHCYHbIe (OPMYJIbI aMMIn- 
TyAbI WH Nepvosa H MNpHBeCTH KPHTepHu ycTOHYMBOCTH HepHomMyeCKUX peUle- 
HMM, BbIparKalolivecA HenocpecTBeHHO yepes cbyHKunH Q, f. 


CuvTaio CBOMM JOTOM BbIPasHTb TyOoKyio mpHusHaTembHocTh A. H. Tu-) 
XOHOBY 3a I[e€HHbIe COBETHI HW yKasaHus. 


TOHYMBO IIpH ¢ 


Mockosckuit rocyapcrBeHHblti YHUBepCHTer 


Ilocrynusio 
uM. M. B. Jlomonocopa 


Isyenl 6 lie yay 


IHTHPOBAHHAA JIMTEPATYPA 


: M. VY. Maakun, Meronp Jiamynopa u Ilyankape B TeopHv HenHHeHHbIX KOmeOaHHi, | 
1949. *H. T. Maakaun, Teopua yctolunpoctu ypmxenus, 1952. % A. M. Kang, 
IIpuxa. matem. u mex., 19, B. 1 (1955). *H. Tr. Manku H, Hekoropbie 3aqauH TeopHH | 
HeJIHMHeHHbIX KomeOaHni, 1956. © B. M. Bonocos, JIAH, 106, Ne 1 (1956). 
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Jokaane Arkanemun Hayk CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


T. A. TEPMOrEHOBA 


| OB OFPAHHYEHRHbIX PEWIEHHSX 3AMAHHOLO HA NOJIYBECKOHEU- 
| HOM HHTEPBAJIE- HEOJHOPOAHOLO HHTEFPAJIbHOrO YPABHEHUA 
C AAPOM, 3ABHCALMMM OT PASHOCTH APFYMEHTOB 


(ITpedcmasrexo axademuxom M. B. Keadotuem 7 I 1957) 
PemeHve ypaBHeHHa 


i (x) = \e (wy) Fy) dy + 2) (1) 


B TOM cylyyae, Kora g(x) u Rk(x)e**! abcomoTHO MHTerpupyeMbI MIpH BCex 

A<( 1 um uMeloT orpaHHueHHy BapHalluio, ucceqoBasiocb B. A. Poxom (2). 
| Mm paccmaTpHBaJIMcb TOMbKO pellleHHA, CTpemsAlMecd K HyJO Ha 6ecKOHed- 
HocTH. [Ip HaM4nM HyJeBbIX WIM UYHCTO MHMMbIX KOPHEli XapakTepHcTu- 
|| YeCKOrO ypaBHeHHA 3ajaun 


eee (2) 


co 


rye x (u) = \ k(x) e—4#* dx, IA CYULeCTBOBAHHA TaKHX pelleHHH OKa3bIBaeTCA 


1), —O 
| HEOOXOMMBIM BBITIOJIHeCHHeE YCJIOBHH OpTOrOHaJIbHOCTH 


co 


| g() f. (x) dx =0; (3) 


| f(x) — pelieHua OMHOpOAHOrO ypaBHeHHA, BOSpacTaloulMe MpH x—>0co mej- 
|jleHHee, eM 10 MOKa3aTebHOMYy 3aKOHy. J]ia HeKOTOpbIX YypaBHeHHH, CBO- 
OOJHbIC WIeCHbI KOTOPbIX He YJOBJIETBOPAIOT COOTHOWICHHAM (3), HO aAgqpa R(x) 
|| TOJUHHeHbI CNeluaJIbHbIM ycOBHaM, Xondom (?) HalfeHbl pelueHHa orpa- 
|| HHYUeHHBIe, a He CTPEMALLMeECA K HYJIO MpH X00. 

| B wacTonmel 3aMeTKe pacCMaTpHBaeTCA BOMpOC O CYILeCTBOBaHHH pellle- 
HUA B OOWLeM cylyyae, Kora dyHKuHH g(x) H R(x) er!*! yoBseTBOpAwT TOUJIb- 
KO YCJIOBMIO HMHTerpHpyeMocTH C KBajlpaTOM Ha O€CKOHeEYHOM HHTepBavie 
(aypo k(x) mpenmosaraetca CHMMeTpHUHbIM). Takoe pacilivpenue ksiacca Hc- 
|| CIeyYeMbIX ypaBHeHHH NOsBO/IAeT pH NWOCcTpoeHuH pelleHua MeToyom Bune- 
| pa — Xomba (#) (“IM 9KBHBaJICHTHBIM eMy MeTOJOM Moka) BOCHOuIb30BaTbCA 
\Oomee yOOHBIMM OLeHKaMH MH YIpOcTHTh paccyxkenux. IlomyyenHoe Bbipa- 
lKeHHE pellleHHA B BUe KOMIMJeKCHOrO HHTerpadia AaeT BOSMOMKHOCTh Uccue- 
|| \OBaTb MOBeeHHe pelleHHaA Ha OeCKOHeUHOCTH. 

| Teopema*. Ozpanuwennoe na OecKoHedHOcmMU pewenue ypaeHenua (1) 
lcyuecmeyem u memodom Bunepa— Xonda mosicem Ooime nocmpoexo, ecau 
a0po k(x) u ceo600Holli 4aen g(x) ypaeneHun yooeremeopsiom yYCcAaoceusM: 


| 
* CyulecTBopaHve pellennii, yioBserBopaiomux yculoBuio f(x) e ** EL, (0,00) 
(y > 4 > 0) 6bin0 noxazano MW. M. Panonoptom (*), chopMyMpoBaBluHM H HccNeLOBaBLINM 
HcoorBetcTByiomyto KpaeByio 3aza4y Pumana. MbI NpHBOAWM OKasaTeAbCTBO TeOpeMbI MeTO- 
jlom Bunepa— Xonda, mockompKy Nosyuaemoe MPH LOKAasaTeMbCTBE BbIpaxeHHe MA pewenns 
UCHONbZyeTCA B MaIbHeliwieM AA HCCeAOBAHHA ACHMMTOTHYECKNX CBOCTB peleHHA. 
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1) g(x)e-** uw k(x) eM*! npu ecex <1 u xoma Oot 0dHOM e<(0 unmeepu- 
pyembl c KeaOpamom Ha uAmepeare (0,00); 2) k(x) = k(—X); 3) kK pamHocm 
KopNell xapakmepucmuyeckoeo ypaeHeHua (2), AeoKaWux Ha MHUMOU OCU, 


He npesoituaem OByX. 
Ilpu qoKkagaTebcTBe yOOHee CHa¥aJla NOCTPOHTb pellleHve, MpeAnosaraA 


cyllecrBoBaHve camoro pewenua f(x) MH ero mpeo6pasopanua Jlamnaca 
Loe} 
 (u) = [ (x)e-4* dx, W 3aTeM MOKa3aTb, YTO MOCTpoeHHoe pelleHHe yOB- 


0 
NeTBOpAeT ypaBHeHHo (1). 


Tlonaraa f (x) =0 u g(x) = —\ k(x —y) Fy) ay mpH x<0 wu BBOgA 


0 
co 0 
(yHKuUHH Y,(u)= \ OLEH OGG, ie (ie) \ g (x) e—-4** dx, nomyaum qa D(x) 
0 —o 


y paBHeHHe 


@ (u) [1 — x (u)] = 11 (4) + 2 (4). (4) 


®yukuua |—x(u) peryaapHa B nomoce |Reu|< 1, Bo BCAKOM BHYTpeH- 7 


Heli mlosioce |Reu|<8<c 1 uMeeT koHedHOe YuCIO 2n HysIeH Uy WH MOKET 
ObITh TipefcTaBsieHa BbIpPaxKeHHeM 


| —x(u) = S99 7] (uw? — ud), 


an(() 
v=] 
rye 
o,(u) =, (u) (w+ In, 3 (u) = 2 (uw) (U— 1)", 
aehas Pr ine) 4 oa, ET Pine (o) 4 
ne w=—g7 | sag 4 Ingw—=—gr | Goyde, 
@—ico —B—leo 
¢(u) = (1 —x(u)] {A= 


PyuHKunA o, (uw) peryApHa H He uMeeT HyJeli B NomynocKoctH Reu> —, 
o_(u) —B Nosynsockoctu Reu <8, BemuunHbl|o, (u)u"| Hw | o_(u)u-"| orpa- 
HHYeHbI Mp OObWHX |u| B COOTBETCTBYIOWMHX NosmynmocKocTax (3). DyxHK- 
WHA y,(u) perynapHa B MomynmocKocTH Reu>>s, y2(u), Kak sJerKO MoKa- 
3aTb, —B Mouynockoctu Reu< |. 

Kak cbyuxunu t, t=Imu, 7,(u) HW y2(U) B COOTBeETCTBYIOWIMX O6acTAX 
HHTerpHpyeMbl C KBafpaTOM Ha OeCKOHeEYHOM HHTepBase (Teopema I]nanuie- 
pena). Ilostomy, ucnomb3ya HHTerpambHyio dopmysy Kowm, Besmmunuy 
Yi (Uv) t_(U) MOxHO TpescTaBuTb cymMoH Gy (u) + G,(u), rae byHkuHH 


' eee do 1 
QAw@=-g) nOrO Ss, GwM=—5 ) nO.) 


&—i0o B—ico 


du 
vu—wu 


COOTBETCTBEHHO B MOuymuocKocTax Reu>>e u Reu<B peryapuHbl wu uHter- 


pupyembl Cc KBagpatom no ¢t (1 >B>e>0). 
Pynkuna O(u) B nomynmocKocTH Reu>>0O JomkHa ObITh perynapHa H 
MHTerpHpyema C KBafpatom no ¢t. Ecum mepenucatTb (4) B cbopme 


9, (uw) P (u) ][@H- U2) — G, (u)(u—1)"*= 


= Gq (u) (u — 1)" + Y2 (u) o_(u), (5) 
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TKO BHJ€Tb YTO JIeBad WH MpaBaA YaCTH peryJIAPHbI COOTBeETCTBeEHHO B I0- 
lyriockocTsax Reu >0 u Reu<, umetouux o6myio monocy e<Reu <8. 
pu |W|—> oo B cooTBercrBylON[HX MOuyMmOcKocTAX O6e YacTH BOspacTatoT 
OpicTpee, eM |u|", HW, CeqOBaTeNbHO, COoTHOUeHHe (5) onpeyemsner He- 
lOTOPbIMt MomMHOM creneHu n— 1. IIpeqnonoxenue o Somee BbICOKOM CTeneHH 
0 (#) MpoTHBopeyNT KBapaTH4HO uHnTerpupyemoctu mo ¢t cbyHKuu G,(u) 
® (u). : 

Tluax ®(u) us (5) nomyyaem Bpipaxkenne 


Du) = 
[e-oaw 


1 


Pa (4) + G, (u)(u—1)" 


t 


? (6) 


pellenHe Haxoy_uTca no dbopmyse 
. B+ ico 
Ie) => \ @ (u) e"*du. (7) 
B—ico 


KosdpuHente! MHorownena P,_, (uw) oOMpesesAI0TCA U3 YCMOBUA OTCYTCTBHA 
rocoB soO6oro NopayKa y dyHkunH @(u) B Nomynmockoctru Reu>O u 
1OCOB NOpAKa BbIlWe MepBoro Ha MHHMOH ocH. Muterpau, crosmui B Mpa- 
ywaCTH paBeHcTBa (7), CyuecTByeT, Tak Kak (byHKUMA G,(w), Kak (yHK- 
t, HHTerpHpyema Cc KBagpaToM B Mosmoce O<_ Reu<B<l. 

Tak xe, Kak IPH uccieqoBaHHH OHOpoA_HOrO ypaBHeHHa (3), MoxHO 
IDKa3aTb, UTO HHTerpad (7) eHCTBUTebHO YAOBeETBOpAeT ypaBHeHHto (1). 
Tpe6oBaHHe OrpaHHYeHHOCTH pellieHHA MpHBOAUT K N YCOBHAM: (pyHKUHA 
(uw) He JOKHa HMETb MOJNOCOB B NpaBol MOmyMMocKOcTH HM He JOMKHA 
i €Tb I0JOCOB BTOporo NopayKa Ha MHHMOH ocH. IlommHOM Pp_,(u), a cue- 
)DBATeJIbHO H pelleHHe ONpesesAIOTCA STHMH YCJIOBHAMH OHO3HAYHO. 

B o6Ouem cyuae HasMuHe Mm-KpaTHOrO KOpHA Ha MHHMOHM OCH CBA3aHO 
| CYUJeCTBOBaHHeM /M JIMHeEHHO He38aBHCHMbIX peWIeHHH, MpH Xx—>oo Bospa- 
raloulW4xX He OpicTpee, yem x1, PeweHHe, crpeMalleeca K HYyJIO Mp 
I > OO, CYILeCTBYeT IPH BbINOJHeEHHM Mm JOMOJHUTeIbHbIX YCJIOBAM OprToro- 
AJIbHOCTH, Kak 9TO TOKa3aHO DoKom (?'). 

YpaBuenue (1) He uMeeT APyrux pellleHHH, KpOMe MOJYyYeHHBIX TaKHM 
DpasoM. STO MOXKHO JOKa3aTb, HECKOJIbKO M3MeHHB OKa3aTesbcTBO Moxa, 


\ 
HOE AIA peleHHH, CTPeMAWIHXCA K HYJIO Ha OeCKOHEYHOCTH. 

| ACHMNTOTHYeCKOe NOBeEReCHHe PeWleHHA HEORHOPOAHOroO 
paBueuua. IIpeqnonoxum, uTo (byHKunA g(x) BegeT ceOA Kak e~“"* TPH 
-oo HM u* >maxReu,. Torga B uuTerpasie (7) QA BbIeeHuA rlaBHoH 


ACTH pelleHHA KOHTyp MHTerpHpOBaHHA MOXKHO NepevecTu BueBO Ha B-+ 9 


—o+ic 


()=VQwWem + \ ®(u)e*du, maxReu<c<u’, (8) 


v=1 —o—ia 


» Q, (x) — MOMMHOM OT X, CTeMeHb KOTOpOrO HW%Ke KPaTHOCTH KOPHA Wy, 
|HHTerpas! B TpaBOH uacTH eCTb BeMMUMHA NOpAyKa e~%*. 

| B Tex cmyyasx, Korga mopesenue g(x) MpH X—> oo OKa3bIBaeTcA Oosee 
JOXKHbIM, HEOOXOAMMO HCCIeOBaTb XapakTep OCOGeHHOCTeH (byHKUMH Yj (4) 


mogioce —o< Reu<B. 
Cayuah Xonda. Ecau k(x) mpeqctaBsieno HHTerpasoM \ e-**do.(s), 
0 


e p(s) — Bo3pacTaiolad (pyHKIUMA S, TO XapakTepHCTHYeCKOe ypaBHeHHe (2) 
eeT TOJbKO YBa KOpHsA (7). Yrounum cbopmyvry (8) B 9TOM curyuae. TlycTb 
paBHenue 2) uMeeT JBa JlelicTBUTeIbHbIX KOPHA Uy H Uy=—u,. Torga 
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Py (u) B cdopmyse (6) ecTb NocTOAHHaA, paBHan BeMYMHe—Gy (uy)(U;— 1). 
BEBos HOBYIO TNepeMeHHyIO HHTerpHpoBaHHaA uw = —V B UHTerpal MA 
G, (uy), Beipaxenne — Gy (u,) (uy — 1) —G,(— 4) (41+ 1) 3anuuem B Buse 


6*+ ico 


: \ 11 (=a), (=) SE 2nd (O<B' <u’). (9) 


atk ; 
B*—ico 


Kak nokas3anHo B (?), mpec6pasoBaHHe JJanmaca pelleHHaA OfHOpOfHOrO 
Co {tu 


ypaBHeHuaA ecTb Dy (u) = rate zm)? 2 Tak Kak t_(—Uu) = a WHTe- 
3*-+ foo 8*+ ico 
9 uy 5 Do (4) ) du Ho Pie \ ra) (u) = u) du= 
rpam (9) paBeH —- \ Tani, oe (— u) du. Imi | 0 (4) Ya 
*—1t00 B*—ico 


co 


3) Oo (x) g (x) dx-Co, THE 9 (x) —TO pelleHve OfHOPpOAHOrO ypaBHeHHaA, Mpe- 


0 
o6pasopanue Jlanmaca KoTOporo y6bIBaeT Kak 1/Reu u upH Reu—oo. 
Ce qoBaTeJIbHO, 


[s9) 
Fe) =a) woe dee 40(e™), mW <e<u'’. 
0 
Korya xapakTepHcTuyeckoe ypaBHeHH? (2) uMeeT JIBOMHOM KOPeHb B TOU- 
Ke 4 =O, TO H3 YCJIOBHA OTCYTCTBHA MNOJoca BTOporo NopxAyKa B TOUKe 
u=0O y pyHkunn P(u) 6yyem uMetb: 


f (2) = =75)\ &(*) 90 (x) dx + 0 (-)., 


Hi, Hakonell, B TOM CJIyuae, Kora XapakTepucTH4eCKOe ypaBHeHHe UMeeT Ba 
MHHMMBIX KOPHA ty HW — iy, CYWeECTBYIOT Ba JIHHeEHHO He3aBHCHMbIX pellleHHA 
HEOAHOpOAHOrO YpaBHeEHHA, ACHMIITOTHKA KOTOPbIX JaeTCA BbIPaxKeHHAMH 


1 


04 (— tv) 


h(x) = (( (x) 0 (x) dx|e- + 0 (e-), 


fs) = say & @) ¢0 (x) de] e™* + 0 (e-™). 


co 
EciM BbINOJIHAeTCA YCOBHe OpToronambHocTH PoKa \ & (x) Go (x) dx = 0, . Ta 
0 4 


BO BCeX TpeX CyYaHxX NOWyYaeM eMHCTBEHHOe pellieHHe, MpH Xoo yO6bl- 
Balolee KaK e—%*, o~ ul". 

PaOora MpoBoyusach NO pyKoBoycrBom npod. E. C. Ky3xeuopa, KorTo- 
poMy aBTOp OOA3aH MOCTOAHHBIM BHHMaHHeM WM LeCHHbIMM COBeTaMH. 


Tlocrynuno 
27 XII 1956 
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| Aoxkaanqn Arkanemuu nayx CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


r. M. FYCAUEHKO 
O CYWJECTBOBAHHH PEIWEHWM 3AXAUM KOM JIA 
HEKOTOPOLPO KJIACCA YPABHEHHM C YACTHbDIMH 
NPOHSBOJHbIMU 


(ITpedcmasaeno axademuxom A. H. Koamozoposeim 21-1 1957) 


J1o HeaBHero BpeMeHH OCHOBHOe BHUMaHHe ObINO HanpaBseHO Ha usyte- 
HME KJIaCCOB CYIeCTBOBAHHA pellenHHii sagaun Kou juin cucTem JIMHeHHEIX 
VpaBHeHHH Bujla 


ee Re 2) ue, t). a) 


|. Pa6otr: C. JI. Co6onegpa (1) u C. A. Panpnepua (?) noxa3anu, uTo 3Ha- 
4UTebHBIHM MHTepec MpecTaBseT 3aqaya O06 OTbICKAHMH KJIaCCOB CYLLeCTBO- 
wBAaHUA pelleHHH 3aqauu Kowu Aaa cucTem 


x P(t 5) u (X ae P,(+ 5) u(x, t), (2) 


B nactTosieH pa6oTe paccMaTpHBaeTcA OHO ypaBHeHHe Bua (1) B OfHO- 
e€pHOM MpocTpaHcTBe — oco<(x%<( oo C HaYaJbHbIM yCJIOBHeM 


u (x, 0) = wl (x) (2a) 


1 HaxXOMWTCA Kylacc CyulecTBOBaHHA pewenu (2), (2a). IIpH stom mpume- 
ACTCA METOR COOOUICHHBIX (PyHKWHH, paspadoTaHHp HM. M. Tenpcdanyjom u 


. E. UWnaospm B (°). 


Teopema. Ecau nopsdok Ougqbepetyuaacnozo noauHoma P, = =) 


if abe 
oacwe, 4uem nopsdoK P, (+z). U eCAU U(X) YOoeremeopnem Hepasexncmey) 
| Uy (x) |< Ay exp[— 4g|4|°" "J, (3 


imo daa ypaenenun (2) cywecmeyem petuenue sadauu Kowu (2), (2a) 6 Knac- 
Ire mynkyud 
| | u(x, t)| < By exp [By |x |"*], (3a) 


20e g — HaUubonvwian KpamHocmb eelljecmeeHHoz20 KOPHA noaunoma P, (s). 
OrmeTuM, 4TO 3y[ecb He JeuaeTCA HHKAKMX MpeAMOJO%*KeHHM OTHOCHTEJIbHO 
udbbepeHuupyeMocTH HavaJIbHbIX (byHKUMH. B 9TOM CMbiCIe paccMaTpHBae- 
ple HAMM ypaBH- HHA HaMOMHHaIoT NapaOommyeckue ypaBHeHHA. 

Tloxa3ateaperso. Ilo cxeme HW. M. Tenpdbanga u LT. E. WWxunosa 
DaCCMOTPpHM ypaBHeHHe 


SS 


d 


<P, (s) 0(s, t) = Pa (s) 9 (s, #) (4) 


Zl 


C HawaJIbHbIM YCJIOBHeM 
20(S, 0) = Ops). (4a) 


B KauecTBe OCHOBHOrO MpocrpaHcTBa BO3bMeM MIpocTpaHcTBo RK OeckoHeHu- 
Ho jucdepenttupyembix cyHkuHH o(¢), YAOBNeTBOpAIOIMxX HepaBeHCTBaM 


qt1 
ko?) py 4 ex [-—*1_]..-ex ae i) 
| “e (3) |< ArB p te \oa— ay [Pee * ? eae ( ) 
rye Q,, Ag,..., A, — BeleCTBeHHble KOPHH MOJIMHOMAa P, (s); [ity Oey co Oh 


WX KpaTHOCTH. 

B coorsercrsyromem Ksacce T(R) o6o0OuleHHBIX (yHKUHH sagaua (4), 
(4a) uMeer pelleHve, Tak Kak exp[P,(s)¢/Pi(s)] ABMAeTCH MYJIbTHIIMKAa- 
Topom (?) B Kmacce dyHkuuH R 

TleficrsutesbHo, Apo6b P,(s)/P,(s) UpeacraBHMa B Bye CyMMbI JIBYX 
cmaraembix: Ps (s) / Py (S) = Qe (s)-/ Qi (8) + Me (s)/ Mi (s) Takux, uTo Q,(s) 
WMeeT TOJIbKO BeLLeCTBeEHHbIe KOPHH, a M,(s) TOMbKO HeBELLeECTBEHHbIe KOPHH. 
CyieqOBaTeJIbHO, 


exp [P. (s) t/ Pi (s)] = exp [Qe (s) t/ Qi (s)]exp [Mz (s)#/Mi(s)]. (6) 


Bropoit comHOxKUTeNb (6), OYeBHAHO, MyIbTHNIHMKaTOp B R. JloKaxem, uTO 
MepBbIlt COMHOMKUTeb TaKKe ABJIACTCH MYJbTHMIHKaTOpOM B R. Packsabl- 
Ban ApoOb Q.(s)/Q,(s) Ha Q/IeMeHTapHble Apoou, NowyYHM 


exp [S24] Ty T] exp [eS 
Pao IM ll 


rae Ak = 97" (aj)/(2— 1)! 9; (8) = Qa (s) (s —a)”? / Qu (5). 
IIpH 9TOM MOryT BCTPeTHTbCA COMHOMKUTeNH BuOB exp[A/(s—a)*®] u 
exp [Ai/(s —a)*], ra2 a uw A—bsemlecTBeHHbIe uNcna. Ilo dopmyse Kouin 


A 
exp |= er 
o Aesth seit fees ; 
ata aeniee ia pur (7) 
18 


rye [’— okpyxHocTb, KacalollascA JBYX MpAMbIX, NPpOBeJeHHbIX 4Yepe3 TOUKY 
(a, 0) Moy yrom «Kk OcH x (3TOT yroul 3aBHCHT OT A), C WeHTPpOM B MpoHs- 
BOJIBHOH TOUKE ¢ BelleCTBEHHOH OCH. OueHKa (7) HO Mo_ymo JaeT 


es (| 
Net I (8) 


oD |e oO} 


qt ’ ’ 
atl, A A 
P47 peemer fas Be ae Rest 

< A,B" p exp \- al ; | =) 
l 


A 
Takum o6pasom, D? jexp lear |] €R, cneqoBatTenbHo, exp| Gap 
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|MyJbTumiukaTop. Jlia Broporo Bua COMHOKUTeNeH OKa3aTebCTBO MO- 
|KeT ObITb IpoBefleHo Mo sTOMy 2xe MaHy. 

Yro6bl AoKasaTb CyulecTBOBaHve pelleHua sayjaun (2), (2a) B Kwacce 
MOBIGHBIX (PYHKUMH, BbIYHCAMM Mpeo6pasoBanue Dypse or exp [P, (s) t/P, (s)]. 
(ak Kak mpeoOpasyeman cyHKuna exp[P2(s)t/P,(s)] ecTb mponsBeqenue 
ByX COMHOxKHTeeH (6), To (5) 


= {Pa@)t) | Ore) Fe Leman 
exp | (s) =exp| Qu (s) | SFP tua | 5 


Halizem mpeo6pa3opannple Pypbe OT KaxKJOrO COMHOKUTEIA. _TIpeo6paso- 
AHHe @Myppe dynKunn exp [M,(s)/M,(s)] ectb cymma 


exp so |= 6 (OM cpie(xi 2) er raen| ont) <a Crem i (9) 


Uucno C,— MHHMMYyM paccTOAHHH OT ocH x AO KOpHel NommHomMa My, (s). 


€rKO NOKa3aTb,4uTO pA 


oo] = 14 5 4 (GON (0 


Lxonures B CMBICe OOOOMICHHEIX *yHKuUHH T (R). 
CyieoBaTeJIbHo, 


rary: aS ) x t) r x yas 1 (Qe (s)t\n 
exp| 24] =3@ + 9 (x, ? He 9 (x, = Darl =I 


n! 


Tlocse aeMeHTapHbIxX NpeoOpaso0Bannli nosmyuum 


1 ERAL (n) (2m) | xP 
(x, t)< <> 5 > Ss 
a ra: n!i(k—1)! 
YUHATHIBAA, UTO 


AT20—M1 (1 — 1) pops.» Pj 4Pj4y ++ Py n'a +1)... (n+ k-I-4) (11) 
(k—1)! 


| Ak (n)|< 


pH jocTaTouHO Gombuiom k, rye noctrosHHbie A u B onpeyenstwoTcs NOMHO- 
Mamu Q.(s) H Qi, (Ss), MOXKeM HallHcaTb cwleAyIOULy!0 ORCHEY, aa octaTKa Rp, 
} 

[pajla, CTOslero B IpaBoh yacTH HepaBeHctTsBa (11): 


<> 3 > A" B. 2-04 (1-1) py. Pj-aPj4a+ + Pi X 
j=1k=k, M=1k1P; | 


x n(n + 1)(n + k—1—1) | at [2 (al) [(k— IP? 


Tlanee, UCHONb3yA METOJH OMeCHOK MOJOXKUTebHBIX PHAOB, HaliqenHpre 
. C. Canexoppm (7), H KslaccH4¥ecKoe TpaBHJIO OWeHKH pocTa cTenmeHHoro 
paga (7), MomyyaeM, uTO MOpAAOK pocTa pAfa, CTOAWero B TpaBok uacru 
epaBeHcTBa, paBeH g/(q+1). Ilostomy 


Oe t Peeorexp by x ae: 
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CneopaTesIbHO, JIA pelieHua 3aqaun (2), (2a) nomyaHmM copmyuy 


u(x, t) = (8 (x) +a (x, t)) * (B(x) +(x, f)) * uo (x) = 
= (0 (x) + a(x, t) +o(x, t) +(x, t)*o(x, t)) * Uy (x). (12) 


M3 dopmyspr (12) aaa u(x, t) cneqyerT, uTO AIA CyWIeCTBOBaHHA CBePTKH 
NOCTaTOUHO, YTOOLI Uy (xX) YOBJETBOPAMIO HepaBeHcTBYy (3), w(x, t) IpH 9TOM 
6yHeT yOBNeTBOPATh HepaBeHcTBy (4). 

HalifenHoe peuenve (12), o4eBHAHO, yOBNeTBOpseT ypaBHeHHio (2) hk 
ycloBulo (2a) Kak O6OOUleHHaA (PYHKIMA Hal COOTBeETCTBYIOWMHM MpocTpaH- 
CTBOM, HO HesICHO, OyyeT mH u(x,t) TakxKe HM KNaCCHYeCKHM PelleHHeM 9JTOH 
sajqauu Koi, Tak Kak Cpe HeHyvleBbIX O6OOuUIeHHBIX (yHKuWHH B T (R) 
MMeIOTCA SPYHKUMOHAIIbI THMa HeHyseBoH PYHKUHH. 

Yto6bl oKa3aTb, uTO u(x,t) ecTb KslaccHyYecKOe pelleHHe 3agaun (2), 

SN 


(2a), 3ameTuM, 4To Q(s, 0, t) npuHagmexuT TakxKe K OOOOUIeEHHBIM (yHK- 
IMAM IIpocTpaHcTBa (yHKUHH oO (x), YAOBMETBOPAIOMLUX HepaBeHCTBaM 


| 7) (x) | <C,pexp[— B| x |"). 


B cuay storo Q(s, 0, t) onpegenseT o6O6uleHHy!IO *YHKUHIO Ha MpocTpau- 
CTBOM (PyHKUHH Rj, yOBJICTBOPAIONHX HepaBeHCTBaM (°): 
pti 


[oth () | <C.B’p 2, 


mpHyem odoOulenHad dyaHxuuad Q(s, 0,¢) ygoBneTBopseT ypaBHeHHto 
(4) Haq mpocTpanctBom cbyHKuul RR. 

IIpuMenaad OOpatHoe mpeo6pa3soBanHe Dypbe, Nomyyum, utro Q(s, 0, ft) 
yROBeTBOpAeT ypaBHeHHto (2) H, Tak KaK B MpoctpauHcTBe R,; Hu B ero Mpe- 
o6pa3osaHHuH Dypbe HyJIeBbIMH (PPYHKIWHOHAaaMH ABJIAIOTCA TOJbKO (YHKILHO- 
HaJibl THNa HyJleBoH *PyHKUHH, TO u(x,t) ABAAeTCA TakKKe H KsMaCCHYeCKHM 
pelweHvem 3aqauu (2), (2a). Haliqennaad rpanuiia BO3MOXKHOrO pocTa pele- 
HHH ypaBHenna (2), (2a) qocTuraetca. 

IIpumep. Paccmorpum ypaBHeHue 


poe (X,2)7 
i— a, = U(x, t), u(x, 0) = Uo (x), 
rye Ug (xX) — NpousBobHad (buHUTHad dbyHKuNA u3 R. B AaHHoM csyyae 


ee SS 


exp [|= 8 (x ) Spee 2nd 1(2iV 2rxt) __ andy (2iV 2rxt) 


i V 2nxt x>0 i V 2nxt x<0 


M, KaK JlerKO MOKa3aTb, u(x, f) HMeeT NOPAAOK pocta p = 1/9. 


MockoscKHit rocyfapcTBeHHbIit yHHBepcuTer Tloetynusio 
uM. M. B. Jlomonocosa 21 I 1957 
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Joxraage Akanqemun nwayrxr CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 
M. A. EBrPA®OB 


OB OTbICKAHHM_KJIACCA CXOAMMOCTH HEKOTOPbIX 
MHTEPHOJIAWMOHHbIX 3AJA4 


(Tpedcmasaeno axademuxom M. B. Keadvtuem 18 I 1957) 


| Ilyctb {Ly (F)} —cuctema sMHeHHEIX (byHKUMOHAaJIOB, OMpeyevieHHEIX Ha 
HeM Kwlacce WevIbIX yHKuWHH F (Zz): 


Ln(F)= 33\ F (2) Un (5)F 
G 


eo 
z 3 tg (2) 28 >) Gc. 
k=l 


Yepes {Pn(z)} o6o3HayHM CHCTeMy MHOPOWeHOB, OMOpTOrOHasbHy!O Cc 
hcTemow dyHkunoHamoB {L,(F)}, T. €. yROBMeTBOPAIOIHX YCOBHAM 


fog BAW iro, Hie 0. reas 


| Hac uurepecyer 3aqaua OTbICKaHHA TOrOo KJlacca WeJIbIX PYHKUHH, B KOTOPbIX 


F (2) = >) La(F) Pa (2). 


n=0 


|| Mbt aqum pellenue sto 3aqaun AA Cyyand, Kora BCe Un (Z/Ap), HAWH- 
ha C M >Mo(z), He OOpalaioTca B HYJb B OO/acTH E Hu 
|| 


eo (Sy ae) 4 
cae cen u(0)=0, w’(0)=1, (1) 


}BHOMepHO 0 z BHyTpH E. IIpu sTom Ha mocweqoBRaTebHOCTh Ay MBI Ha- 
WM HeKOTOPBIe OfpaHHYeHHA OTHOCHTeJIbHO ee pocTa HM OYeHb XeCTKHE 
|pPaHHueHHA OTHOCHTebHO ee raagqKocTH. A HMeHHO, MbIMpeNO02%KUM, YTO 
j= A(n), roe \(Z) perymapHa Bo BceH NMOCKOCTH Z2 C pa3spe30M (— ov, 0) 
[BBIMOJIHAIOTCA YCJIOBHA: 

| 1. A(z) >>0 npu z>0 u w=d(z) oTOOpaxaer Nomynockocth Rez >0 
o6sacTb D, orpaHwweHHy!0 KPHBbIMH, HMCIOWIMMH B OKPeCTHOCTH W = oo 
WaBHeHua 8 = -+1/,a(r), w= re’. 

|| 2. DynKuua «(r) H ABE €€ MPOHSBOAHbIX MOHOTOHHBI NpH 7 > 1y. 

|| Ycnopua 1 uv 2—9TO yCOBHA Ha Tla{KOCTb An. 

| Poct Ap Mbl OyJeM CUHTAaTb OFpaHHYeHHbIM YCJIOBHAMH: 


| Natl uo. Narr) ee 
| 3. bia 0 OSs p= lim 5} dimer Sy = 


r+ Oo r>+oo 


| Ycnopua 3 o3gnauatoT, uTo Ind, >3/.Inn, InIndA,=o (Inn). 
| Uepes A(z) mbt OyfemM O6o3HaYaTb TY BeTBb OOpaTHOoH kK A(z) cbyHKuWHH, 


jTopadH NOJOKUTeIbHA JIA MOJIOHKUTCJIBHBIX <Z. 
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Ip spmosmHenuu ycnosui 1—3 Ha )(z) cipaBeJIMBbI JIeMMbI 1 HZ, 
JIemma 1. Ifpu z=>co, 2@ D2 = 13) 


gi 5 a ia r) oe pe ); 


(2) 
+ o((Inr)***). 


Ini) = 


ann r) 


a Os 


Jlemma 2. @ynxyua w= hy, (z), hy (Zz) = zh' (2), omo6paocaem Ha noay- 
naockocms Rew > 0 o6racmo Dy, oepanuxeHHyio Kpueolmu, UmerouUumMuU Npu 
r >, ypaenenua 0 = +1/%, (r) (2 = re'®). [pu amom 

2 1 — Za! (r) +0(r-) 


a1 (Fr) 


u 
hy (2) ; Spel 
ew = aga (ny) + 0 (ine) 
Jnr (3) 


Inh, (2) =" \ ae C,—a(Inr) + a + o((nr)~ aT), 


O6o3HauuM yepes M(z) LenyIo PyHKUHIO, OMpeyeseHHy!o PaBeHCTBOM 


eit) 


® (2) =z za GS (4) 


rye kouTyp L wauwunaetca B OeCKOHCUHOCTH HHKe JeHCTBHTebHOH OCH (COB- 
llaylad B OkpecTHOocTH € = oo C KpHBOH 0 = —1/,a(r)), a KOHYUAeTCA B OeCKO- 
HEYHOCTH BbIe JeHCTBHTeJbHOH OCH (COBMayaA B OKpecTHOCTH © = oo C KpH- 
Boh § =1/,«(r)). Ha koHeuHOH YacTH MVJIOCKOCTH KOHTYp MpOBOAHTCA Tak, 
yTOOb! TOUKa © = Zz ocTaBaslaCb CJleBa OT Hero. 

JIemma 3. I] pu zoo exe o6aacmu D 


Die) 0 (ie 
a npu z—>oco eaympu D 
® (z) =e") + O(1). (5 


CTroHT OTMeTHTb, 4TO UpesBblualiHO 2%KeCTKHe TpeOOBaHHA Ha TwayKOCT 
hn OblIH HEOOXOAMMbI Js MpOcTOTb! NOcTpoeHHsl cbyHkunH © (z), c NoMompbtO 
KOTOpOM BbIJeeTCA HCKOMbIM Klacc WenbIX cbyHKuHH. Sra cbyHKuuA 
CBOeMY CMbICAY OUDKHA o6laaTb MpaBHJIbHbIM MOBeeHHeEM B OeCKOHeYHOCTH 
PKeCTKOCTh YCOBHH Ha TlaQ\KOCTb hy He IPMBOAHT K CyKeHMIO Ksacca {L,(F)} 
AIA KOTOPbIX JOKASbIBACTCH OCHOBHOM pesyJIbTAaT, B CHJIy Malo orpaHvuy 
TEMbHOCTH YCJIOBMA (1), xoTa mu jlenaeT xapakTepucTuKy 9TOrO Kjacca MeHe 
nmpospayuHnoHu. 

O6o3HauHM 


On (2) = iy (% )o OF =e tn i) ® (int) S. 


1 


D 


IIpumMensax jist OMCHKM NocseqHero wHTerpana Mero nepeBasia, Mbl MOJly 
YaeM OCHOBHYIO OLCHKY JIA Up (Z). 
Jlemma 4. Ilycmo z aexum @ o6aacmu E, 6 Komopot cnpasedaue 


coomnowenue (1), u nycmb, Kpome moeo, mouxa tn(z), onpedenennaa pa: 
BEHCIN6OM 


A ui, (6) 
hy ( (Nata (Z)) = SS Oh (a) ’ Pn (6) v7 oF (5)? 
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pocum (npu n> ny (z)) @ o62acmu D. Toeda Un (Z) 0 npu n>n,(z) u 
Oy (2) 


im aD = 0 
v(2) = u(&(2))exp {9 @)) }, (9) 


PaaS) ie 1° 
(== me, cic loe (2 = = ein 2 
PO=Cie + EIGN" = pz, 0) =0, p= lim. 
i) Jlemma 5. [na moeo umo6o mouka ta(z) npu n> no (2) aeoaaa 6 06- 
yecmu D, Heobxodumo tu Oocmamouno, umobol mouka z nemwana 6 OOHOCEA3- 
bu o6nacmu, codepoawett z= 0, Ora ecex mo4ueK KOMOpoti 


vo! (2) 


eee (10) 


), JIemmp: 4 uw 5 B CoueTaHHH C HeKOTOpbIMM OOULUMH COOOpaxeHHAMH, Mlo- 
)OOHO M3JIOX%KeHHBIMH B (1), H TeopemoH | craTpuH (?) faloT culeqyouuli 
KOHWATEIbHBIM PesyJIbTAT: 


| Teopema 1. Jlycmb dynkyus v (Zz), onpedenecnHaa paserncmeamu (8) u 
)» peeyAspHa u OOHOAUCMHA 6 s6esd006pasHoli obaacmu K CE, omo6pa- 
maemo dynKyuell W = U0(z) Ka Kpye. Ecau yeaan dynkyun F(z) moowem 
UMb npedcmasrena 6 Bude 


Rez 


F() = gq\@ FGM, 
G 


i (©) peeyanpua exe K, a Konmyp C codepotum ece ocobele mouxku f (6), mo 


F(z) = a les, (FPA 


}| IlocneqHu pay CXOAMTCH He TOMbKO B mnroOOH KOHEYHOH YaCTH MOCKOCTH, 
|) “ B cMbICe TOMONOrHH Y9(M, K) (). 

|| B vex cmyyanx, korga K ABAeTCAH MAKCHMAaJIbHOM OONACTbIO OHOJIMCT- 
ictH u(Z), oTOOpaxaemol elo Ha Kpyr, Teopemy 1, NO-BHAMMOMYy, HeJIb3a 
\tyaWuuTb. 

|| Teopema 1 gaerT, B uacTHocTH, Aaa sagqaun Adena —Tonuaposa pesysb- 
ITbl B HEKOTOPOM OTHOIeHWH (a HMCHHO, B OTHOLICHHH XapakTepa Cxoju- 
WCTH HTeplosIAUMOHHOrO pga) faxKe HeECKONbKO Ooslee CHJIbHbIC, YeM 
liokenHpie B (1,3,4). IIpumenenve tTeopempt | B 9TOM CyyYae JOBONbHO 
WocTO, TaK Kak Jia 3aqauu A6ena — Tonyaposa 


gt 


HED oie 


|| CIEOBAaTeJIbHO, 
| = , 
Pa! oe z—1 
| OryeneHve IpHKaqHow MaTeMaTHKH 
|| MaremaTuyeckoro uucTutyTa uM. B. A. CrekoBa TlocryuHs0 
Axanemuu HayK CCCP Ve LO 


UMTMPOBAHHAA JIMTEPATYPA 


E M. A. Esrpadgos, Tp Mock. matem. o6m., 5, 89 (1956). *?M. A. Esrpa- 
p, A. JI. Comospes, JIAH, 113, Ne 3 (1957), *M. A. Esprpagos, Uurepnons- 
bHHad sanjaya AGena—lIouyapopa, M., 1994. *M, A, Esrpagos, JAH, 101, No 5 
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Jloxnayn Akagemun nayrk CCCP 
1957. Tom 115, Ne 1 


MATEMATHKA 


A. T. KOCTIOUEHKO 


O CNEKTPAJIbHbIX CBOHCTBAX CAMOCOMPSSKEHHbIX 
3JIJIMNTUYECKHX ONEPATOPOB 


(I1pedcmasaexo axademuxom A. H. Koamozoposoim 19 I 1£57) 


B 3ametTKe aptopa (1) 6blwa ycTaHOBsIeHa OFpaHHYeHHOCTb COOCTBeHHBIX 
cbyHKuUMH HeKOTOporO § Kslacca CaMCCONpsAxKeHHBIX onepaTopoB. YcJoBHe, 
o6ecneunBalollee OFpaHHYeHHOCTb COOCTBeHHBIX (yHKUHH, COCTOAJO B TOM, 
uTO 10 KpaiiHelt Mepe AA OMHOTO Ay pes0/bBeHTa OMepaTopa Rz, CCTb HHTE- 
PpasbHbl oMepaTop c sgqpom K (x, y, ho), AIM KOTOpOrO BbINOJIHAeETCH Hepa- 
BeHCTBO 


| 1K? ws bo) dy <C, (1) 


rye xKoHCcTaHTa C oT xX He 3aBHuCHT. Tam xe ObINIO CKa3aHO, YTO eCIH 
g(x) >a>—~, TO pesolbBeHTta omepatopa —A-++q _ yyoBunerBopse 
HepaBencTBy (1). B HacTosuleH 3aMeTKe yCTaHaBJIMBaeTCA HepaBeHcTBO (1) 
JIA JOBOMbHO WHPOKOFO Ksacca 9JVJIMMTHYeECKHX OMepaTOpoB, a TakK»Ke ycTa- 
HaBJIHBaeTCA OHO TpefvlOxwKeHHe OTHOCHTeJIbHO HHJeKca JepeKTa TakHx 
onepaTopos. 

1. Paccmotpum onepatop L B mpocrpanctse N-MepHbIx BekTop-cdbyHkuui 


2m 
b _ »Y ees (x) 0 7 am poe (2 
Rye ee kp am ax}. * ie 
rhe ¥ = (Xs. Xn) —0O<xs<00;  A*"*2 (x) —marpuna ||a*-*"(x) I 
i,j=1,2,...,M. Uepes JT o6o3nayeH sHHeHHEI  yudpepenuManbHbiii 


onepaTop nopsyka < 2m. 

Mbr Oyem Mpe_nouaraTb, YO BbIMOHEHBI ‘CeRyIOWHe yCJIOBHA: 

Ry R 

a) KoadcbuuneHTpl ai; "(x) uMeIoT 2 HeMpepbIBHBIX MpOH3SBOJHBIX, 
OrpaHHyeHHbIX BO BCeM IpocrpanctBe Ry. KoadpuuverThl mpH muiayiun 
MIPpOHSBOAHLIX HMeIOT MpOWSBOAHbIe NepBoro NOpsAyKa, H OHH OPpaHHueHbl B 
BceM R, BMeCTe C STHMH MpPOH3BOJHbIMH. 

Ryeel 

6) Marpunpt A "" (x) aBusioTcA CHMMeTpHueckuMu. Onepatop L spaa- 
ercd (POpMaJIbHO CHMMeTpHY¥eCKHM B CMbICMe uppepeHunaJbHBIX BbIparKe- 
Hun. 

1 : 
B) XapaktTepucTuyeckHe KOpHH },(s, xX) MaTpHUBI >: Aves (estan s 
k 
2 

IIpW BeulecTBeHHBIX s H |s|=sj+---+ s2=1 vw mo6nIx x& Rn YAOBIETBO- 
PAIOT HepapeHcTBamM },; (s, x)<C—6, Fae 6 >>0 uw He 3aBHCUT OT S HX. 

OTmeTHM, TO eC y CHCTeMbI ypaBHeHHfi MaTpHubI npu cTapumMx 

Rak p 

MpovsBoyHbrx A™'"" (x) CHMMeTpHueckue HM BbIMOHAeTCH cCBOLCTBO (B), 
TO cucTemMa OyfeT CHAbHO 9NHNITHYeCKOH. 3a o6acTb onpeyenenua Dy 
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oS 


Hepatopa L BO3bMeM COBOKYIHOCTh BCeX (MHHTHBIX BeKTOp-(byHKUNE 
(x) = {f1 (x), ..., fw (x)}, uMeromux 2m HeMPeCpbIBHBIX MPOMSBOAHBIX. B cuuy 
eNaHHbIX TpeyqnoowKeHHH onepatop L ua Lz; Oyyer cummerpuyeckum 
MdepeHUMaJIbHbIM OlepaTOpoM. OTHOCHTebHO TEKHX CHCTEM MOXKHO BbICKa- 
Tb CJle{yIOUlHe YTBepx]eHHA. 

Teopema 1. Ecau onepamop L ydoeremeopsem ycaoeusm (a), (6), (B) 
noayoepanuuen Ha Dy, mo cywecmeyem makoe eewecmecHHoe 4UCAO ho, 
Ino Ora AOpa pesorveenmet K (x, Y, ho) 6binOAHAeMCA Hepasencmeéo (1). 
| Teopema 2. Ecau onepamop L yoosraemeopaem ycaoeusm (a), (6), (B) u 
lt Dz noayoepanuxex, mo oH umeem undexc Oedexma (0, 0 
|| 1. [na qoKxasatenpersa Teopem | u 2 paccmorpum sagauy Komu yna 
|\paOoulMuecKOH CHCTeMbI 


Oujot =Lu—hu, u(x, 0) = (x), (3) 


He (x)€Dz. MUspecrno, uro sayqaua Koum (3) npu cyeraHHbrx npegnono- 
eHHAX OTHOCHTeJIbHO KOS@PPMUMEHTOB HMeeT €/MHCTBEHHOe peuleHue (?). 
ycTb M — KonctTanta, OrpaHvunBalollan KosppuuveHTbI H UX MpOw3BOsHBIe 
|| Bcem mpoctpaHctBe Ry. 

Jlemma 1. ®yxxyusa [puna sadauu (3) npu docmamouxo 6orzowom h>0 
floenemeopsem oyueHKe 


2 gel 


Im!’ 1/(2m—1) i 
| G (x, : t) lS apm e—Blx—§l2m’|t e 


a (4) 


He 1/2m’+1/2m=1, a saeucum om Ku M; AuBom t,x, = xe 
IKeuCAM. 

| CnpapeqMBocTb JIEMMbI cCuJlesyeT H3 TOrO, 4TO Nocne 3aMeHbI u = eM” 
yaya Kom (3) nepexoguT B 3aqauy Kowm qna ypaBHeuHa 


dv/ot = La, 


rukuua [puua KOTOpol yqoBseTBopseT HepaBeHCTBy 


t 
é e—Blx—& |2|¢11 (2m—1) 
pram : 


iG" (x, & t) |< 
lkecb M — KoncTaHTa, Maxkopupylolmlaa Kosdppuuventel. Ipoussoya o6patTuyto 
} eHy H B3aB A>>M, nonyuum tpeOyemoe. Hepasenctso (4) noKaspipaer, 


oO 


| 
| 
| 
| 


} \ G (x, &, t)dt aOcomoTHo CxXO,AuTCH. STHM OOCTOATEbCTBOM MBI BOC- 


0 

b3yeMCcA. 

JloKaxxem Teflepb Teopemy 2. IlycTb uuHyeKc ecseKTa omepatopa L ue 
). Torya, B CHay MowyorpanHyeHHOcTH, y omepaTopa L OyjeT mo Kpai- 
Mepe [Ba Pa3JIMYHbIX MOJYOrpaHHyeHHbIX CAMOCONPAXKEHHbIX paciiMpeHusA 
| VMspectHo, 4To pesoubBeHta R,, OTBEYaIOlad sOOOMy TakOMy pacuIMpe- 
(0, MOpOxkaeTCA MHTerpabHbIM OMepaTopoM c sAjpom Kapvemana 


| 
| 


Rib) = \ K(x ys Fv) dy. 


\Spo pesomppentsr K (x, y, 4), OTBeualollee pe30JIbBeHTe Rx, MOXKHO 
\lbasHTb yepes creKTpasbHoe apo (x, y, 4): 


¥ (x, Y, 
K (x, 9) =) SER” don). 
Xr 


| C nomompio sagpa V(x, y, \) oOpasyem dbyHKiHI0 , 
a(x, t) = | erro ff W(x, v, 2) 9 (y) dy} do 0), 
R 


A 
3* 30 


Tae Ay TaKoe, uTO (Le —)op, ©) <0, @E€ Dz. Jlerko nposeputs, 4To v(x, t) 
ABJIACTCA pellleHHem 3ayaun Kou | 


dujot = Lu— Agu, u(x, 0)=9(%). ; 


Sto cnegyer u3 Toro, uTo Ly¥ (x, y, \) =AV (x, y, A), xy. Tak Kak 
pelmenue saqaun Kou eqWHCTBeHHO, TO 


ieee: {\ B(x, y, NEY) dy| ds(\) = \ G (x, y, t) ¢(y) dy. (9) 
i R 


zs) 


IIpountrerpuposasB io ¢t oT O qo co paBeHCTBO (0), NOyuHM 


| 


f co 
K (x, Y, de) |e ae (A) = G (x, y, t) dt. 
r : 0 

TakuM O6pa30M, MbI BUM, UTO Apo K (x, y, A), a BMecTe C HHM Pe3OJIb- 
BeHTa H CaMO pacliMpeHue onpefeseHbl OJHO3HAUHO, YTO MPOTHBOPeyHT TOMY 
yTO HHEeKc Mecbexta He (0,0). 

Sra TeopeMa ABsIAeTCA ycueHveM CooTBeTCTByIONINx TeopemM M. A. Hatt 
Mapka H V1. M. Panonopta, koTopble paccMoTpeJiu clyualt OObIKHOBeEHHBIX ypaB 
HeHHH, CUNTaA, UTO KoOSdPHUNeHTLI WHOO CYMMHpyeMbl, sH60 uMeIoT Mpesel 
Ha OeckoHeuHocTH (‘). ; . 

OrmetuM, uTo 3aqauy Koi 1a BOJHOBOrO ypaBHeHHA IIpH yCTaHOBJIeHHA 
-WHyeKca jedexta y omeparopa —A-+q sBneppbile ucnomb30pan A. A. Toss: 
Hep (°). Mcxoya u3 HepaBenctsBa (4), JlerKo yOeqHTECA B TOM, UTO HMeeT MECTG 
cylemyroilad JIeMMa. | 

JIemma 2. Ecau |x —y|>1, mo 


fos) 


i G(x, y, t)dt |< Ce-al—-1. 
0 


TakuM o6pasom, npuH |x—y|>1 spo pesonbBeHTb! yOBMeTBOpAeT 
He€paBeHCTBy 


LK 5 Ug), = Ce a2F 


Uro %e KacaeTCH MNOBeeHHA Apa B OKpecTHOcTH 3HayeHHE x —=y, TO 
XOPOINO H3BECTHO, ITO APO MMeeT CCOGeHHOCTh THA (byHaMenTabHOrO 
peluenusa. 
3. OOosHayum uepes E, pasoxenne efMHuubl omepatopa L. Tlyctb 
g) — nopoxjaiomne BeKTOpht H  o4(A) = (Fxg, g(@)) —cnextpambuble 
Meppl. Vs3pectno, aro dbynkunn dEF,g/ds, (4) sapnsioTca COOCTBeHHBIME 
M oOpasyloT mowHyo cucremy (°,”). Tak kak wHepaBencTBo (1) qoKa3aHO, 
TO, YYHTbIBad Teopemy |, MOXHO yTBepxaTb, UTO cMpaBesuBa culeqyoulad 
Teopema. : 
Teopema 3. Ecau onepamop ydoeaemeopaem ycaosuam (a), (6), (B) 
U nolyoepanuden, mo noumu ece no mepe sz(k) coOcmeenHole GbyrAKuull 
dE,g/do.(x) oepanituenst no x. Ilo cosoxynHocmu nepemennox x, y OAR 
noumu @ecex K no cnekmpanonoli mepe o(h) O6ydem makore oepanuueHo 
cnekmpanbHoe s0po ‘I’ (x, y, d). 
OrmetuM, 470 OTJeubHYyIO COOcTBeEHHYy!O (byHKWWIO MOKHO CyeMaTS pacty- 
WleH Kak yroqHo OpicTpo. 
4. Ecam koappunnentst oneparopa L we orpanuueHbt Bo BcemM IIpocTpau 
CTBE, TO AIA OOUMMX JIVIMMTHYeCKMX CHCTeM OLeHOK TuNa (1) nOyUNTb He 
yaetcs. BepoaTHo, uTO Bee xe JA NOMYOrpaHWyeHHEIX OMepaTOpoB oLeHKE 
Tuna (1) Bepubt. Paccmorpum oyMH Tako npumep. Ilycrp saqan onepatTop 
36 


A-+ q(x) Bo seem R;. Byyem cuntatb, uTo onepaTop nowyorpanuyen, 
{HakO MbI He Mpefmomaraem, uro KosdiuuNenT g(x) orpanwuen cHuB3y. 

Teopema 4. Iycme Ona so6oii dynxyuu f(x) us o6aacmu onpedere- 
HA camoconpamnceHHoeo onepamopa L=—A-+-q(x), |q|<M(r), eeinoa- 
HeMmCA HepaseHcméeo 


(Li, f)>a(f, f)- 


20a Npu Hexomopom i, AOpO pesoaveenmer K (x, y,») Oonyckaem oyenky 


oO 


| 12 (%, 9, dod [dy<CM ir), r= |x], 


=O 


peononaeaemca, maxoice, umo M (x + y)< M(x) + M(y). 
JlokasaTeAbCTBO. OSosHadHM AApO pesobBeHThI ONepaTopa — A+ 22 
pes o(x, y, 4). Torga K—o ue umeet oco6ennocteli. Tak Kak 


—A,K (x, y, \) + 4.x) K (x, y, 4) + PK (x, y, 4) = 0, 
ae Axe (x,y, 4) + Mo (x, y, ) = 0, 


— Ax (K—@) + (K—9)-+4(K—9) =—9 09. (6) 


YMHOXKaA CKanApHo (6) na K —g, nonyuum 


| LK 9) K—9)de+ BK —2, K—9) = | a@)e(K—9)dx. (7) 


DO 


He yMenbilaad OOULHOCTH, MOXKHO CuuTaTb, 4TO (LY, Y) > 0. Papeuctso (7) 
STOMY jaeT 


iD 
foo) 


\ Ke (x,y, Ady < eter 


ie A= (( (qe)? dy)", a= \ o? (x, y,h)dy. Ho A pacter Tak Ke, Kak H 


(x), BBHAy Toro, 4TO 
ea MX—-Y) 


> Met) < MO) +MY). 


(X,Y, ) = 


AnajorvyHoO MOXKHO TocTyNaTb MW B Clyyae NPOMSBOJbHOrO dVJWIMMTHYeC- 
OrO ypaBHeHHA. 


i 
| Mockopcekui rocyapcTBeHHbIi YyHHBepCHTeT Mocrynuno 
um. M. B. Jlomouocosa = Loy 1957 


IJMTHUPOBAHHAA JIMTEPATYPA 


1A. T. Koctwueu ko, JAH, 114, Ne 2 (1957). *C. TW. Dinenpmang, Ma- 
M. COopH., 38 (80), Ne 1 (1950.) *M. I. Kpewu, Matem. cOopu., 20 (62), 431 (1947). 
M. A. Hafimapk, Jlunetinpie yuppepenunampnble onepatophl, 1954. ° A. A. TloBs- 
p, Matem. c6opu., 32 (74), 1 (1953). © F. Mautner, Proc. Nat. Acad. Sci., 39, 49 
53). 7H. M. Teapngaug, A. TF. Koctwouenxko, JAH, 103, Ne 3 (1955). 
. 9. Wuoas, Jlucceprauna, MIY, 1955. 


37. 


Jloxaann Arayemun nayr CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


T. H. KPACHOLJEKOBA 
O HEKOTOPbIX CBOHCTBAX PAOB TO MOJIAHOMAM ®ABEPA 


(Ipedcmasaexo akademuxom A. H. Koamoeoposeim 23 I 1957) 


Ilyctp Bs 3aMKHYTAA, OMHOCBA3HAA MH OrpaHHyeHHad OOMACTh C rpanuuet 
C; pyHKuua 


w= @(2)=z+a+—4--. 


oTOOpaxkalollaH BHeLWHOCTh C B3aHMHO-OJHO3HaYHO HM KOH@OPMHO Ha BHEILI- 
HOCTb Kpyra |W|<o. KpuByto JIMHMIO NMOCKOCTH Z, KOTOpad NpH OTOOpaxe- 
HHH w= @(z) nepexoquT B OKpyxXHOCTb |w|=f >p, O6O3HauHM Yepes C,. 
Paccmotpum cuctemy {@,(z)} mnomuHoMoB @a6epa, COOTBeTCTBYIOILy!O 
o6nactu B. 


Beakast cdbyukunsa f(z), peryaapuaa B o6nactu B, Moxer OpiTb passoxKena 
B pay 


— 
S 
II 
Mes 
g 
Py 
o 
=} 
R 


(1) 


n=0 


PpaBHOMepHO CXOALIMHCA BHYTpH oOOacTH c rpaHuueh C,,, rye ro onpeje- 
JISCTCA PABCHCTBOM: 


{1 = : 
= = lim) ea) (1’) 


0 n> co 


Ha rpanuue C,, exUT, 10 KpaliHeH Mepe, OfHa oco6asa ToUKa f (2). 

VW oOpatuo, pay (1), Aaa KOTOporo B ycuoBHH (l’) ro >>, PaBHOMepHO 
CXOJMTCA BHYTpH OOsacTH, OrpanHyeHHOH C,,, H pacXOHTCA BHE ee. 

Ilyctrb f(z) —perynapHaa dyHkuua B O6nactu B. PaccmoTpum BceBoO3- 
MOKHbIe OPTOPOHaJIbHbIe TpaeKTOPHH K C, WH BONb KaxkKAOH HS HX aHaJu- 
THYECKH NposouwKUM PynKuynto f(z) 43 COnactH B. CoBoKyNHOCTb y4¥acTKOB 
9THX TpaeKTOpHl, MO K TOPbIM BO38MOX%KHO aHaJIMTHYeCKOe TmpososKeHHe 
cbyukuuu f(z), BMecTe c o6acTbio B uaspiBaloT 83Be3 ROH PyuKuHH f(z) 
OTHOCHTe€NbHO OOnacTH 8B. Hasopem oO6Oo06meHHOH 3Be3R0H 
D, (f>fo) PDYHKUUH f(z) OTHOCHTeIbHO O6macTH B obmyto yacte 
sBesbl D pynKuun f(z) oTHOCHTebHO O6nacTH B u o6nacTu, orpannueHHoli 
KpHBon C,. 

B uactuocTtu, Do OyfeT coBMayaTb co 3Be3qoH f(z) oTHocuTenbHO B. 
Ecau B—xpyr, To 3Be3yqa f(z) ABAeTCA TpAMOMMHeHHOH 3Be3q0H Murrar- 
Jledpaepa bynkuun f(z), a oO6oOmenHad 8Be3qa — OOMan YaCcTb NpsAMOMHeH- 
HOW 3Be3j[bl MH Kpyra. 


Teopema 1. Hamenaa moavko modyau Koagqbuyuenmoe pada 


I (2) =r Dy AnD py, (z), 


n=0 
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payuum psd 


> AninDy (2) (yn_> 9, i ‘a ie 23 aie) 


771==0 


|/m@mMa KOMOpozO ABAReMcA peeyaApHoli dyAKyuet 6 ObobwWeHNOti 36e30e D,, 
\meroueti C, ceoetk ecmecméeHHoli epanuyet.. 
SaMeTuM, YTO 93Ta TeOpeMa B Clyyae, Kora O6sacTb B Kpyr, a caego- 
ATeIbHO, pay (1) aABAAeTCA CTeMeHHBIM pxAJOM, Obla oKasana A. VW. Cenes- 
>BBIM (1). 
Wokasatenberso. Ilycrb G— o6nactb peryaapHocru pyHKynn 
). OuepuqHo, B coxepxKutcs BHYTpH OGacTu G. O6osHauuM 4epes g ObIacTh, 
BHEIIHOCTh KOTOpPOH oTOOpaxkaeTcaA onomHeHHe OO6macTH G C MOMOIIbIO 
VYHKUHH w = O(z). B o6macTu G BO3bMeM 3aMKHYTY!0 KpuByt0 L, colep2Kallly1o 
IVTPH ceOax OOacTb B, OOpa3 KOTOPOH Ha MJIOCKOCTH w C MOMOLIbIO (PyHKIHH 
| = @(z) Oyzer J. 
Paccmotpum dyHkKILHuI0 


9(w) = Si aw, (2) 


@ An — Kospnuvente paga (1). Pag (2) cxogutca B kpyre |w|<ro. Kak 
Ka3a HM. ®. Jloxun (*), ¢(w) — peryaapHaa PyHKuWHA B OGMacTH g, HW PYHK- 
a f(z) mpefacTaBaneTcA MHTerpasiom 


® (C)I 
f(z) ~7;\2ee a, (3) 


se Z— m06aa TOUKAa, exKallad BHyTpH L; L — 3aMKHYTaA CNpAMIAeMaA 
DpaHoBa Lyra. 

| YUNTHIBAA, MPM BbIMOJHEHHM YKa3aHHbIX YCJIOBMH, MPpOH3BO.1bHOCTb BbIOOpa 
bHTypa L, nomyyuM mpegctaBseHne f(z) uHTerpasom (3) B sm0O0H 3aMKHYTOH 
WiacTH, BHyTpenHeli K G. JloKaxkeM, TO OOmacTbh g ABMAeTCA OHACTbIO pery- 
|[pHoctu dyHKuHu o(w). Jlonycrum, uto g’ — o6acTb perysApHOCTH PyHK- 
Int o(w) u g’D>g. Bpl6Oepem B OOv1acTu g’ 3aMKHYTY!1O KpMByto 1’, COMep2xKallly1o 
lyTpH KpuBylo / H BbIXOMALLyIO 3a TpaHuuy oOsacTn g. Kpusoli /’ xa no0cKo- 
|i 2 cooTBeTcTByeT KpHBan L’, KOTOpas cosepxKUT L BHYTPH HU BbIXOMUT 3a 
fanny oOsactu C. 

@OyuKkuusa g[D(z)] peryrapHa B OOacTu Mexyy KoHTypamu L u L’ u Ha HX. 


pbrga byuKuna F(z) = xi \ eee ac peryispHa sBuyrpH L’. Ha_ ocno- 


‘fe 
\fHHH TeEOPeMBbIl Kou HMeeM 


pe [D (6)] Oe a LS eer 
C—2z ae = | Cz ds 


ha BCEX Z, IPMHanexkamux oOmacTH Be 

||| Cnenosarenbuo, f(z) = F(z) B oOnacTu B, orkyqa nowy4uHM, YTO PyHKUNA 
iz) ABIAeTCA PyryApPHOH B OGacTH, OombueH uvem CG, TO NpOoTMBOpeuUT 
||yloButo. 

|) Met nonyunau, uTo o6actH peryaspHocTu dbyHKunH f(z), ompexensemoni 
litom (1), Hu ¢(w), ompeyemaemol paom (2), ABMAIOTCA «COOTBETCTBYIOLINMH» 
iu mpeo6pasoBanun w = O(z). Torga u o6obuleHuble 3Be3qb D, PyHKIMH 
i!) u d, PyHKUMH o(wW) ABIAIOTCA KCOOTBETCTBYIOLLUMH». 

|| Ha ocHopanuu ykKa3aHHOw TeopeMbl CemesHeBa MOJyYHM, YTO WIA 000K 
|DOmeHHOH 3Be3qbI d, PyHKUNH ¢(w) HalieTCA MOCMeMOBaTeMbHOCTh MOJIOXKU- 
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foo) 


Te@JIbHbIX UHCe {Yn} Takan, YTO PAL » An{nW" npecraBaer PYHKUM1W, OOaCTb 
n=0 
peryspHocTu KoTopoH copnagaer c d,. Torga, 10 ykKa3aHHOMy COOTBETCTBHIO, 
oO 


NOJYYHM, YTO pA Sanwa (z) OyweT WMeTb oOOacTbIO perysIAPHOCTH 
n=0 
3Be3ny D,. 
PaccMoTpyM pay 


f(z) = > any, (2) (AY 


(fim jap!" =5,r>), 0<h<h<h<-. 


n> © 
Teopema 2. Ecau cywecmeyem eospacmamwan nocaedoeamerbnocm 
HAMYPAAbHELX 4UCeA {Np} MaKAA, 4MO dn,+1/hn,—> OO Npu R-—> oo, mo pA 


(4) ceepxcxodumca @ o6aacmu- peeyaaprocmu f(z), m. e. cepynnupoear- 
Holl psd 


F(2) = Pry FD) Pha sang g, (5 


20e 
Pay (2) = GPa, (2) + ++» + An, Pr, (2); 


eae tae. (Z) = Any ttP an 41 (2) +... + Ones Pann ay (2), 


pasHomepHo cxoOumcsA eHympu obOaacmu peeyaapnocmu f (Z). 
Jloka3aTeabcTBo. Pag 


9(w) = 2) anv", (6) 


n=0 


KOSpPHUMeHTBI KOTOPOrO CoOBMafatoT c KoadPpuuveHTamu psaya (1), no Teo- 
peme Ocrposckoro cBepxCxOQHTCa B OO/aCTh perysApHOCTH (yHKuHU ¢ (w). 
O6sacTH perysapHoctu dyHkunuh f(z) H o(w) O6o03HaYHM, COOTBeTCTBeHHO, 


uepes Gu g. BoiGepem MpousBOMbHy!O 3aMKHYTY!O OOulacTb LD, JIGKALLyIo 


BHYTpH G, u kouTyp L, nexauyHi BHyYTpH G u OXBaTbIBaloOulul OOnacTb VD: 
O6pas KpuBoh L Ha nmocKocTH w o6o3Hauum /. CrpynmupoBaHHblii cTenex- 
HOH pay 


(w) 


M41 


9 (w) = Qi, (@) + > Oat 
n=1 
CXOJHTCA PaBHOMePHO BHYTpH HM Ha KouType /. CneqopaTenbHo, pay 


GLP] = Qa, [P(N + Dd Qasr 
R=]. : 


paBHOMepHO cxoquTCA Ha KoHType L. 


[® (6)] (7) 


Ank+y 


Ymuoxaem pay (7) Ha irs: M MHTerpupyem No Kontypy L. Yantpi- 


Bas (bopMysy (3) H 3BeCTHOe BbIPaKeHHe NOMHOMOB @aGepa uepe 
MHTer paul 


4 ® (¢)]” 
®, (2) = ar \! pl dt, (8 
L 


MOJIy4HM paBHOMepHyto CxoquMocTb paya (6) B 3aMKHYTOH o6macru. 
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SaMeTHM, TO, YUMTbIBAH YKa3aHHOe COOTBeETCTBHe M@Ky payaMH m0 
fommHOMam @aG6epa mM cTeMeHHBIMH pxyjaMH c TeMH xe KORpPHUHeHTaMH, 
HENOCPEACTBEHHO TIOJIYYHM paciipocTpaneHHe Ha psxbI 10 MoMMHOMaM DaGepa, 
aNpHMep, CJIef{yIoulMxX Teopem: Teopembl Ajamapa— OctposcKoro 0 mpo- 

yckax, KOTOpad Noyuyaetca us padoTh (4); Teopembl Paty oO pxqax c 
‘|PrecTBeHHOl Yrpanuuel, KoTopaa mNowyyaeTca u3 padoTp (5); Teopempl Cere 
| paax, KospPPHUMeHTHI KOTOPbIX MPHHUMaIOT KOHeYHOe HCO 3HaueHHit, 
OKasaHHylo B paoore (°). 


. Mockopckui aBHauHOHHbI MHCTHTYT Ilocrynuno 
um. C. OpmxonuKkuyse 25 IV 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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atemM. COopH., 86 (78), Ne 2 (1955). *®C. A. Awmpnep, JIAH, 59, No 4 (1948). 
T. WH. Kpacnomexkosa, JAH, 77, No 5 (1951). 5 Jli6o0omup Uaues, JAH, 
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Jloxnann Akagemuu nwayr CCCP 
1957. Tom 115, Ne 1 


MATEMATHKA 


A. JI. KPbIJIOB 


NEPBAS KPAEBAA 3AMA4UA JIA HEJIAHEAHOrO 
IJJIMANTHYECKOrFO YPABHEHHWS BTOPOTO MOPAAKA B 
OFPAHHYEHHOH OBJIACTH C BbIPO)KJEHHOH FPAHWIEN 


(ITpedcmaenexo axademuxom C. JI. Cobonearim 28 I 1957) 


1. B HacrosleH 3aMeTKe paccMaTpHBaeTCA MOCTaHOBKa MepBOH kpaeBoH 
3alauu — HaxoxwK Jenne pelleHuaA MO ero 3HAYeHHAM Ha rpaHulle OrpaHHueHHou 
o6acTH — JWIX KBa3HJIMHEHHOTO 3JWIMMTHYeCKOrO YypaBHeHHA, ABJIAIOWULeErOca 
ypaBHeHvem JlarpawxKa JA HeKOTOPOH BapNMalHOHHOH 3ayauH. OxKa3biBaerTca, 
uTO, B OTMHUNe OT JHHeEHHOFO cyyaA, JIA BeCbMa WIHpOKOrO KJlacca HeJIHHeH- 
HbIX 3aau TpaHHUHble 3HaYeHHA MOFyT ObITb 3aaBaeMbI Ha MHOFrOOOpa3sHAx 
JHOO0rO UHCIa H3MepeHHH, MeHbierO pa3MepHOCTH HCXORHOTO MpocTpaHcTBa. 
Hanpumep, B JBYMepHOM cyly4ae PpaHula MOXKET COCTOATh M3 3aMKHYTOH JIMHHH, 
OrpaHH4HBaolleH OOacTb, H KOHEYHOFO YHCJIa PiaKUX JIMHHH HW TOUeK BHYTPH 
Hee. Ilomyuaemble pellieHHA HelpepbIBHbI B TaKOM OOaCTH BMVIOTh WO rpaHHUpl 
M TPH laqKOM HHTerpaHTe ABJIAIOTCA PeWICHHAMH B KJIaCCHYeECKOM CMBICJe. 

SaMeTHM, UTO BepBble 3aayuy B OGAaCTH C BEIPOXKMeHHOM PpaHulleli paccmor- 
per C. JI]. Co6onep (7) — 2a nomurapMoHHYeCcKOrO ypaBHeHHA, WH 3aTeM 
B. HW. Konyzpaures (*) 48 BapWalHOHHbIX 3aay C NOMMHTerpaJbHbIM BbIparkKe- 
HHe€M, COCTOALIHM H3 CYMMbI p-X CTemeHel CTapIHX MpOH3BOHbIX WH NOMHHOMA 
‘CTeneHUW He BBILMe P OT MIaWHxX NMpoH3BoHbIX. J[ndpepenluasbHble CBOHCTBA 
pellleHi B 9THX paOoTax HCCNELYIOTCA JIHWb TOra, Kora HMeeTCA (byHamMeH- 
TaJIbHOe peilucHHe, T. €. KOPia PYHKUMOHA ABJIACTCA KBaPaTHUHbIM OTHOCHTEJIb- 
HO CTapmwHX MpOH3BOJHBIX — HO 9TO Kak pa3 TOT cy4al, KOrla MOCTaHOBKH 
KpaeBouw 3aauH WIA HeHHeHHOrO HM AMHelHOrO ypaBHeHHa CoBnazaior. B npen- 
JlaraeMol paOore uccmeqyeTca 3anaya Wa PYHKWUMOHAOB Oowee OOuLero BHA. 

2. PaccmoTpuM cyleqyoulul Npumep: nyctb K — equHuuHbli Kpyr Ha mMv0c- 
KOCTH C BbIKOJIOTbIM LeHTPpOM B Havaye KOOPHHaT HU 


J(u) = \\ {a (uh + 5) + B (uk + u§)} dee dy. (1) 
K 


(1) 
4 


Mumerca pyHKyua uo Wy’, IpHHuMarollad Ha rpannue K 3Hauenna 


9(%) mpu + y?=1, 
9 UpH + y?=0, 
rye ¢(~) —gonycrumas yaa WH(2). 
Zio peueHuaA 2TOW 3aya4uH 3aMeTHM, UTO: 
1) np «=O 3aqaya He uMeeT pellenng; 


2) mpu PB >0, «>O0 saqaya saBineTca perynpHoi, T. e. npuBoqUTca 
Mp PlaKOM pelleHHH K HEBbIPOXKalOUleMyCA 9IJWJIMNTHYCCKOMY ypaBHeHHI0; 


3) mpH °(y)=1 u g =0 pemenne u(x, y) =u(Vx2+ y?) =u(L) ynos- 
JeTBOPACT YPaBHeHHIO 


w(TP+w =F, C>0, 1>0, (3) 
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yenopusm u(0)=0, u(1)=1 (nerKo mpopeputb, uro Takoe pellenne 
ULECTBYET, CQHHCTBEHHO UM ABJIAeTCH raqKOH BHYTpH OOsacTH cbyHK Hel). 

270 PpacCMOTpeHHe NO3BONAeT B SHAUHTeJIbHOH CTeMeHH pefyrafaTb JlaJib- 
fRHUIME Pe3yJIbTAaTHI. 


Hs Teopem Baomwenusa (1) cileqyer, uTo Kulacc pemenui sagqaun (1), (2) 
ee H3 HeNPepbIBHBIX (byHKUMH WH CXOAMMOCTb B HEM TapaHTupyeT Cxo- 
HimocTb BC. Uepes W4(%) 06 sHaunm mHoxecTBO (byHKUMi 43 Was IIpu- 
MMawuluX YTpaHwuHble 3HayeHHA (2), OToT Ksacc He MyCcT, TaK KaK 9 (7) 
mycTuMas. Tak Kak J(u) >-0, To cymectsyer d= infJ(u) na u€ WY (2) 
CUEOBATENbHO, CYMCCTBYET MOCIEAOBATEIbHOCTh Un, EW Y (~) Takax, uTO 
(Un) +> % IpH N—->oo, 

| Jlerko mokasaTb, uTo J(u) yoBueTBopseT Tpe6oBaHHiO paBHomMepHoli 
HITLVYKJIOCTH, T. €. i” 


T(E) 41 SF) the mts), (4) 


Kya HEMEJJICHHO CJIEyeT 


sl seat ese Ip m, n—> oo. (5) 


3 (2) cpasy BuqHO, ¥TO Torga ||Un—Um||yay—>0, T. €. Ung E Wi?) 
4 


— 


. Tak Kak J(u) HenpepprBen va W!”, To J (bh) = 
TakuM OOpa30M MbI NOJIyYHJIM pelieHHe BapHallMOHHOH 3aqadH Uy (x, y), 


DMHMMalollee Ha rpanuue K 3ayqannpie 3HaveHuA (2) u HenpepbiBHoe B K. 
Merojom Uludpmena — Curamosa (*) qoKasbiBaeTCA CyIeCTBOBAHHE Y Uo(X, Y) 
DOOULEHHBIX BTOPbIX MPOW3BOAHbIX, CYMMHpyeMbIX Cc 4-H cTemeHbIO (T. e. 


€W) B smo6ol crporo BHYTpeHHeH oOOmacTH, oTKyfa cuJleqyeT 


}, <CM(L), DCK. SametuMm TyT Xe, 4TO UcHONbs3yeMaHh HaMH 4YacTb 
26oTbI CurasoBa He UMeeT (B OTIMYME OT APyrux BbIBOAOB ero padorTbl) 
\eupuyecKH JByMepHoro xapakTepa. M3 pabotsr Moppes (°) caexyer, uTo 
G2(D). 
TakuM o6pa30M, U)(X, y) ecTb raayKkoe B K pelienve BapvallMOoHHOu 
\iauu HM, ClefOBaTesbHO, YyOBJIeTBOpseT ypaBHeHHio JlarpaHxKa [IA Hee. 
3 (4) cpa3y BUHa eUHCTBCHHOCTb PelUeCHHA BapHalMOHHOH sayauu. 

|| SameTuM, 4uTO AA AByMepHoro cayyan u3 pesybTaToB C. H. Bepuuirelina 
culeyeT AaHaJIMTHYHOCTh pellieHHA BHYTPH OOACTH. 

| 3. Teopema. J/ycmo Q—oepanusennan 6 n-mepHOM npocmpancmee 
llaacme c epanuyeti S, cocmostueti uz mHozoobpasuli n—1,...1, 0, usmepenud 
2, S makue, 4mo OAA HUX BepHbL Meopemol BAOIKEHUA), U NYyCMb gyHKyuO- 


q 
) 


FMS ( FE 5 )aos0 
Q 


floenemeopaem credynuum mpeboeaHusm: 
| A. Cywecmeyem uucao p>>n makoe, umo J(u) noayHenpepoleen cHUsY Ha 


| fi pl2 
[62s (ag) 0 caedyem lel 0 (lif = \[ (24) ] aa). 
p Dp Q / 


Ox 
h=1 
|| B. J(u) — paexomepxo ebinyKaviti, m. e. yOoeraemsopaem Hepasencmey (4). 
|| Toeda daa aboii dynkyuu 9 (s), 3adaHHoll Ha epanuye S u AeAstoUeUcA 
Hiycmumot OAA WSs cyuecmeyem PYHKYUA Uy € ae (2) (mak Kak p>n, 


Hb EC (Q)), Oarwwan J(u) muHUumYyM Ha Kaacce Ve (o). 
Ou du \ 
| Ecnu, Kpome roro, F\ 9, °"° ’ ax, / YOBJIETBOPAeCT HEKOTOPbIM TpeOoBa- 


tam, OcTaTOuHbIM JWI mpuMeHuMocTuH Metoya LupMana — Curauopa (4); 
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HanpHMep, HMeeT MeCTO 


n pl2 
ie (Pi ota <m be (pi ») . n q : 
OR Onv SRP ist Dera, (6) 
Nl O2F |2 < > j i=1 
?; Sim Di 
Eide i i=1 
LS y eS oft bor ek ee (7) 
OP Pp iSR = Io si AJ JIIO —— Jo eee 9 Sn)> 


i=l 


TO-Ug G vy?) B mo6oH Q,, rye Q, sexuT crporo BHyTpH Q; B YacTHOCTH, 


Uy &C® (Q2). Orcioga cpa3sy cseqyeT, 4TO uy YAOBNeETBOpsHeT YypaBHeHHtO 
JlarpamKa B OGOOOUIeHHEIX, MpousBoqubIx. M3 pesyabtatos Kouienesa (’) 
o 2 

culelyeT, YTO Mp HeorpaHuueHHoO Audpepenuupyemont F (py,-.., Pn) Uo€ v2 
BQ: 
Jina n=2, Kak cCKa3aHO BBIe, MpvMeHuMBI pe3yJbTaTE! Moppes u 
Bepurenua. 

4, 3ameuaHua. 

1) [na p<Cn Teopema He HMeeT MeCTa, KaK HOKa3bIBaeT TIpHMep 


Hoa{+ y+ Qyem 1<re 
K 


rye K — eQHHMUHEI Kpyr, a TpaHHuHble 3HadeHHA CYyTb 


o=1 opw ?+y= 
= 0., pa <4 9? == 0: 


2) Hata TeopemMa ocHoBaHa Ha Culeqlyloleli 3IEMeHTapHOH TeoMeTpHuecKonH 
TeopeMe (yHKUMOHAIbHOrO aHaJH3a. 

ITycmo 6 nOAKHOM mempuuecKoM <AUHeUIHOM Npocmpancmee UmeeMcA ébl- 
NYKACE 3aMKHYMOe MHOCeCMB6O, HE Codepocaiee HYAA. Toeda paccmosnnu 
MenOY HYAEM U IMUM MHoOoCeCMeOM OCCMuUeaemcA HA Mouke MHooCecmea, 
u 9Mma mouKa eOUNCMeeHHa (mempuKa npedOnoAaaeaemcaA paeHomepHo 6bInYK AO). 

3) Teopema JonyckaeT oueBHyHble O60OuleHHA Ha cyyah F, 3saBpucamHi 
OT He3aBHCHMBIX MepeMeHHHIX H PYHKIMH, HM MONycKaeT 3HAUHTeJIbHOe CHHKE 
Hue Apyrux Tped6opaHui. 


MockoBckHii TocyapcTBeHHbIii YHHBepcHuTer Tlocrynuso 
um. M. B. Jlomonocosa 26 T1957 


UWMTMPOBAHHAA JIMTEPATYPA 


1c. JI. Co6oaeB, Hexoropple npumMeneHua yHKUHOHaNbHOrO aHaH3a B MaTema 
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MaTeM. o6m., 2 (1953). &C. B. Morrey, Trans. Am. Math. Soc., 48 (1) (1938) 
6°C. H. Bepuutennu, Yen. matem. nayx, 8, 32 (1940). 7A. H. Komesnes, HAH 
105, Ne 1 (1955). 
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Joxnaann Akagqemun nayr CCCP 
4957. Tom 115, Ne 1 


MATEMATHKA 


M. Ml. MbICOBCKHX 


O BbIYHCJIEHHM COBCTBEHHbIX 3HAUEHHA MHTEFPAJIbHOrO 
YPABHEHHA MPH MOMOL[M CJIEJOB NOBTOPHbIX SJIEP 


(Tpedcmasrexo axademuxom B. H. Cmupxosom 21 I 1957) 


Ilyctb K (s, t) — BemlecTBeHHoe, CHMMeTpH¥eCKOe HW HENPepbIBHOe APO B 
pBaypate a<s,t<b. [na mpoctorpi Apo OyeM CUMTATb MOJOHKUTEJbHBIM 
CMBICJI€ HHTerpaJIbHbIX ypaBHeHHH. Cyeyqbl MOBTOPHbIX ajep Oyjem o60- 
(HauaTb 


kj 


b 
\ Ke (S35) GS ny == Ie 


MHspecTuo, TO JorapHipMuYyecKad NpousBoqHaA 3HaMeHaTenA WDpeyroubMa 
(,) aypa K (s, t) mpeyctaBaseTca CTeMeHHbIM pA]OM 


D’ shou: 
DOP = hia bh Ba So (1) 
XOWALUMcA pH |i 
apa K (s, ¢). 
| Mbt 6yqem paccMaTpHBaTb aHasuTHYecKylo dyHKuHIo D(A)/D’ (A) u ee 
|ba3IOMKeHNe B CTeNeHHOH px 


<(A,, Ime 4,—HauMeHbillee cOOcTBeHHOe 3Ha¥eHHe 


Br = anf aah -f gh? po (2) 


|| Paquyc cxoquMocTH pxaqa B MpaBol uacru (2) ye Ooubuie Ay. STO BbITe- 
{kaeT 3 cyleqyroulero erKO JOKa3bIBaeMOro TIpeAVIORKCHHA: KOPHH MpoOHsBo]- 
MoH 3HaMeHaTena DpenrombMa CHMMeTPHYeCKOrO Apa BeNIECTBeHHBI; eCJIM 
HpO MOJIOKUTeIbHO, TO HH OHH u3 KOpHeH D’()) =O He MoxeT sJexKaTb 


| Tor (akT, uro payuyc cxoquMocTH psaya (2) Oombule Ay, MOSBONAeT 
HMaXOJHTb Ay KaK KOpeHb ypaBHeHHa . 

f (A) = ay + ah + agh*? +--+ = 0. (3) 
| Psy (2) MoxHO MNOJYYHTb B pe3syJIbTAaTe eJeHHUA eAMHUUbI Ha pag (1), 
IIpH 3TOM KOSpPHUMeHTH! az OMNpeeAIOTCA PeKyPPeHTHbIMH COOTHOUIe- 
HHAMHM 
ka, SS ie ky A + RQ, = 0: RQ + Ros + k3Q, = Q; tee (4) 


OcHOBHOH pe3yJbTaT, KOTOPbIM HCMObsyeTCH B MOCeLyIOUleM, COCTONT 
iB TOM, YTO KOSPPHUHEHTHI Az YOBJIETBOPAIOT HeEPpaBeHCTBaM 


App +2 — hy1 >0 (k>2). (5) 


B uacrHoctTu, oTcloqa WH 43 TOrO, YTO A, H Ag >O0, BbITeKaeT, ITO a, >0 
pu k>2. 
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IlycTb H3BeCTHBI CJle{bI MOBTOPHBIX sAjep Ry, Rg, ..-, Rm. C MOMOLLbIO 
coorHoweHHii (4) MO%KHO BBIUHCIHTb G1, Qg,..., @m. Tpeqgnonaraa m> oF 
BBeeM OGO3HAYCHHE J = Am/Am_,. M3 HepaBeHcTB (5) BbITeKaeT, TO 


Am+1 > 4am; Am+2 > Gam; ».- (6) 
Hapsgy c ypapHenuem (3) paccMOTpuM ypaBHeHHe 


Sin (2) = yf gh Pe Oph" EAMG (1 EG NG? +--+) = 0 
HJM ‘ 


Sin CM) = Gy Bagh 4+ + Gin gh™-2 ae See = 0. (7) 


HaumMenblunit MOJOKUTeIbHBIM KOpeHb \(”) 9TorO ypaBHeHHA HM MpHHH- 
MaeTCaA B KavecTBe MIpHOmMxKeHuA K Ay. AcHo, yTo \") >),,TaK Kak B CHJYy 
(6) .f' QO) 2S, (pak SU: 


Vispecrupiit cnoco6 caeqon (') Mo3sBouAeT yKa3aTb MPHOJMKeHHA CHU3Y 
uM cBepxy quia Ay: 


foe k 
V << (8) 


Syecb p,— Heu3BecTHad KpaTHocTb iy. MoxHO OKa3aTb, YTO TIpH JocTa- 
TOUHO OOJIbUIOM Mm 


ae 
m 


NO) < km—a/Rms 


T. e. \™ TouHee almpoKcuMupyeT A,, 4eM Ry_1/Rm- 

YpaBHeHHe (7) eCTeCTBeHHO pellaTb MeTOJOM HbloToHa, NpHHUMaA 3a 
HavaJibHoe MpHOHxKeHHe K CFO KOPHIO km_1/Rn. IIpH 39TOM MOXKHO OMpeje- 
JIUTb KpaTHOCTb Ay. B CaMOM jee, HMeeT MeCTO MIpHOIHxKeHHOe PaBeHCTBO 


ae oP fee 
ee ieee 
Pi VENTE 


m 


SHad Py, Mbl MOXCM YKa3aTb MH HHXKHIOIO rpanuny B (8). 

OrmetuM, uTo S3(k,/k3) = 0, Tak YTO NpesaraeMbIi cmoco6 HMeeT CMBICIF 
IIpHMeHATb TIpH m > 4. 

Cnayyah m=2, mpakruyeckH HanOosee BaxkHbI, He YyKJalbiIpaeTcaA B 
MIpHBeeHHy!O BbILWe CXe€My, H Mbl pacCMOTPHM ero oTjeibHO. Mrak, nyctTb 
M3BecTHbI ky U ky. M3 HepaBeuctsa (?) 


P= 8p, pen ee Wx oe fas i dt,dt,dt, > 0 


HaXOJ\MM 
ks > Yo (Shika — Rj). 
Tak Kak 10 (4) Gy = ki ° (Ryka — 85), TO 
Os > ky” [Ry-1/o (3kyky — ki) — k2] = ky? (Ri — Ry) (Ra — 1/ah}) x ay. (9) 
Ouesnyuo, ki —k, > 0, TIIPHY€M 3HaK PpaBeHCTBA MMeeT MECTO TOra 
TONbKO Tora, Korya y Apa K(s, t) uMeeTcA eAMHCTBeHHOe Mpocroe co6cr- 


BeHHoe 3HayenHe. Mcksiouad sTOT HeMHTepecHbiit cyyai, MBI WOyYuM Ja 
a; NOMOHKUTEIbUYIO HKHIOIO PpaHHly @,, ecan 


k al 
por (10) 
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IIpeqnonoxum, uTo ycsopue (10) BEimomHeno. Torga a, > a*>0. O60- 
HauHM q° = @)/d,. OueBuHO, 9° <g = 4;/a,. V3 Hepapencts (6) BbITeKaeT, 


U>Ta; as >q"a;; 
CocTaBuM ypaBHeHHe 
S3 (2) = Qy + Agh + a? + Gah + gra kent Lie Os 
B cuuy mpefbiqymux HepaBencts mpu A >>0 


TO) > S34) > a, + a3), 


DSTOMY KOpeHb ypaBHenua Sy (A) = 0, paBHprit 


eae ee 11 
hy (3k, — ke)? (id) 


JIACTCA BepXHeH rpaHHleh 4, Oomee TOUHOH, 4em k,/kp. 

Ycopve (10) BpimomHeHO He Bcergqa. Ykawem Ha OfMH cuyyali, Korga 
ycOBve BbINOHeHO. [IpeqnooxKHM, YTO HaM M3BeCTHbI ClegbI k, U Ror, 
r — tlesloe NOOKUTebHOe YNCNO. Taka CHTyalWA WUMeeT MeCTO, HalpH- 
sp, TOra Kora MpUMeHAIOCT MeETOT CefOB, BHIUHCIAA Rp npu p = 1, 2,4, 8, 
accMaTpHBad K,(s,t)=L(s,t) Kak ucxoqHoe Apo u oO03HaYaA CuefbI 
HO A a ajlep aepes 1, lo, ls,..., wumeem 1, =8&,, 1, = Ro, lo = Roy 


le Ror Pi P2 Pi P2 aa 
“hate (Bae UnaetaeS 


}jaHo, 4TO pH JocTaTouHO 6ompwiom r oTHOUeHHe /,/l{ OyqeT 6M3KO K 1/p,, 
lycaloBne (10) qua L(s, 2) OKa3bIBaeTCA BbIMOJIHCHHbIM, eCJIH iy — Mpocroe: 
JiOcTBeHHoe sHayeHve (p,; = 1). UToObl HaliTH pi, AocTaTouHO Mo_cunTaTb. 
hromenne k [Rar 

B cayyae NpOvw3BOJIbHOH KpaTHOCTH P, MOXKHO JOKa3aTb, YTO IPM jocTa- 
MHO OOJIbIOM F HMCIOT MECTO HepaBeHCTBAa 


|) . -1 1 Rk, 
] BS < 2h (te — PAV Bar)” [Bitar — a (br — FV Bar) | <5 


: Hepaseuctsa (8) mph m=2 B npHMeHeHHu K sappy L(s, ¢t) sanuuytca 


We, k 

Pau<e. (12) 
2r ar 

|| SHaueHue STHX HepaBeHCTB COCTOHT B TOM, YTO OHH JalOT BOSMOXKHOCTb. 
fasaTb OWeHKY OWMOKM HaliqeHHbIX MPHOJMKeHHBIX 3HaveHHH Jaa Ay. Ho, 
liqpyrofi CTOpoHbI, SCHO, TO OWeHKAa MOJYYHTCH SaBbILeHHOM, Tak Kak, 
|PBUAHO, BepxXHAA rpanulla B (12) rpy6ee HuxKHel. Ecuim pepxuioro rpaHully 
|MeHHTb MpaBow uacTbio dopmywbt (11) B MpHmMeHeHuu kK aypy L(s, ?t), 
\IIpMMep, upH py = 1), TO Mbl NOMyYHM TpaHHUbl OfHOrO opayKa Ou- 
ETH K Ay: 


2k 
a He ee ; 


AT, 


IIpumep. Paccmotpum sfpo 
10s(i1—t) npu O<s<t<l, 
Kist®) = aon as Pye RS 


Vimeem &, = 1,0582010; k&, = 1,1107304. Tax kak ko/k; = 0,9919, To_ 


p=. 
Hepapenctsa (12) jaror 


0,9869596 < Ay << 0,9879612, 


HW MbI WosyyaeM WIA OWMOKH HaleHHorO MpHONMxeHHOrO 3Ha¥eHHA rpa- 
Huuy 10°. 
Bocnosbsyemca Tellepb HepaBeHcTBamu (13) 


0,9869596 <A, <. 0,9869647. 


Orcioqa mouwyyaem rpaHuuy omno6Ku 0,51-10°. 
TouHoe 3HaueHHe 


hy = 1071n? = 0,9869604... 


JleHHHTpaacKkHli rocyfapcTBeHHbIM YHHBepCHTeT TocrymH10 
um. A. aHoBa LOUIS 


UMTHPOBAHHAA JIMTEPATYPA 


1c. fT. Muxauu, Muterpanpupie ypapuyenua, 1949, crp. 106. ? Encyklopddie der 
mathematischen Wissenschaften, IIs, H. 9, Leipzig, 1923—1927, S. 1510. 
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dokaanp Akanemun nayk CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


B. B. METPOB 
_JIOKAJIBHAA TEOPEMA AJIA PEWIETYATbIX PACHIPEJIEJIEHHUK 
({Tpedcmasaeno axademuxom A. H. Koamozoposeim 28 I 1957) 


1. PaccMoTpuM MoculeqOBaTeJbHOCTh He3aBHCMMbIX HeOJMHAKOBO pacmpe- 
SCJICHHBIX CJLYUAMHBIX BemMuHH X,, Xg,..., Kaklad U3 KOTOPbIX MOKET 
|PHHHMaTb TOJIbKO LWesOUHCIeHHbIe 3HaueHuA. Byyem momb30BaTbca 0603Ha- 
HeHUSIMH: 


PANY SS PUR ere Sine 


J\na wacrHoro clyyan OMHaKOBbIX pacnpegenenut B. B. Tuegeuxo (!,?) 
OJLYUHJI YyCJIOBHA, HeoOxoyuMble HW jocTaTOUHbIe JIA Toro, YTOOB! MmpH 
—> ~ paBHOMepHo oTHOCHTembHO N, —oo<_ N< ov, BbINOMHANOCb CcooT- 
KiommenHe 


cD 2 
4 baat A Plast 


Seal) iar PS. (1) 


JloKaIbHad TipejesbHad TeopeMa JIA HEOMMHAKOBHIX PeleTYATHIX pacmpe- 
JeHHH uccneqoBanacb P. Muszecom (3,4), T. M. Bapau (°,°), IO. B. Ipo- 
poppm (7), [. A. ®pelimanom (8). B paOorax (*°) mpeynomarasioch cyure- 
TBOBaHHe KOHCUHbIX AOCOJIOTHBIX MOMEHTOB TpeTbero MopsiKa, 4YTO, BMeCcTe 
)| HEKOTOPbIMH APyrMMu OFpaHHyYeHHAMH, NO3BOJIAeT HMCCeAOBaTb MpoO6semy 
IeHKH OCTaTOUHOrO yeHa B cooTHoImeHHH (1). B (7,8) u3syueH ciyual paB- 
}OMepHO OrpaHHyueHHbIX BesHYMH (| Xm|<const). 
|| Mbt 6yqeM pesmomaratb, 4TO CYyLIeCTBYIOT KOHeUHbIe aOCOJIOTHBIe MO- 
eHTH EL | Xm— am |?+® nopayka 2+ 6, rye OC O<K 1 (m=1, 2,...). 
Bpejem B paccmotrpeHie pods JIanyHosa 


nN 
4 suid s 
Dy) Ee = an PP. 


n iti 


| B wacrosuleli 3aMeTKe yKa3bIBaloTCA YCJIOBHA, MpH KOTOpbIX HMeeT MeCTO 
Weyroulee yTOUHeHMe JIOKaMbHOH TeOpeMb! AJ HEOMMHAKOBbIX PpelleTYATHIX 
ACIIPeevIeHHH : 

N= (NE =A) 3282 
SnPn(N) — Fe Sora Cee (2) 


ne C —nocrosuHad. Analorvunad OWeHKa JIA OTKJIOHEHHA (yHKUMN pac- 
DeeeCHHA HOPMUpOBaHHO CYMMBI He3aBHCHMBIX HeO/MHaKOBO pacnpe/levieH- 
bIX BeJIHUHH OT HOPMaJIbHOM (yHKUMH paciipeje/enuA Opila nowyuena 
\lanyHoBbm yuan cayyaa 6<l, Kpamepom u Beppu zua 6=1 npu cne- 
NaanpHEIx mpeqmosoxKeHHAX Hw OcceeHom (°) mpH €JHHCTBEHHOM Mpej{loJ10rKe- 
lau cymecTBOBAaHHA KOHCYHDIX MOMeCHTOB Nopayka 2 + 6, O0<¢d6< 1. Ouenka 
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nopayka Ly, JA pa3sHOCTH COOTBeETCTBYIOWHX IWIOTHOCTeH pacnpefeseHHaA 
nlosyyena B (2°). 

2. Tlon0%xuM Pmj = P{Xm = ]}. Bes orpannuenna O6ULHOCTH MOXHO CUH- 
TaTb, YTO Pmo > Pmj ANA Bcex jf um=1,2,... Byyem npeqnonaratb, 4To 
TOCMeOBATeIbHOCTh CJTyYAaHHbIX BeEIMYHH Xy, Xg,.-. YAOBMETBOPAeT Cieqyo- 


ILHM YyCJIOBHAM: ; 
a) OOuyuH HanOoMbWMH JeTHTeMb BCeEX WebIX J, AIA KOTOPbIX 


1 
log n 


n 
>) PmoPmj — °° 
m=1 


pw n—>0co, paBeH eHHHLeE; 
n 
8) Sp —> oo Np N00; > E|Xm— an |?*? < Bs? mpm Bcex n WM HeKO- 
m=1 
TOpoM NocTosHHoOM B. 

Teopema 1. Ecau 6oinoanenvt ycaoeun «) u B), mo umeem mecmo (2) 
2de C — nonoocumenoHasn nocmosnnan, He saeucauan om nu N. 

B cuyuae OMHaKOBbIX pacnpeyesieHuH YCJIOBHA TeEOPpeMbl CBOAATCA K Cy 
IleCTBOBAaHHIO He paBHO HyJIO QMCMepcHH WH KOHeEYHOrO aOCOJIOTHOrO MOMeCHT 
nopayka 2+6 (O<6<1) uk Tomy, 4TOOHI COMM HanOoNbMUMH WenHTed 
3HaveHHU, IPHHUMaeMBIX C MOJIOXKUTCMbHOK BEPOATHOCTHW, Obl] paBeH eqMHHe 

Jima qpyroro yvacTHOrO cylyyad — Cayyad PaBHOMepHO OrpaHHYeHHbIX Be 
JIMYHH — ycoBHe 8) CBOAHTCH K TpeOOBaHHIO S,—>0o IPH M— oc, a yYCOBU 
a) SABJISeTCH O60lee CHVIbHBIM, YM COOTBETCTBYIOMee yCIOBHe TeOpeM 
1O. B. IIpoxopoga (*), 3aTO OHO NOSBONAeT NOMYUHTS OUeCHKY (2) OcTaTOUHOr 
qyleHa. 

SamMeTHM, 4TO ycJlOBHA «) HW B) He HapyulaloTcA pH H3MeHeHHN pacrpe 
JIeeHHH KOHCYHOTO HCA HavabHbIX YWICHOB MOCMeAOBaTeIbHOCTH BeIHUH 
X 1, Xg,... (C COOMUeHHeEM YCNOBHA UeJOUMCIEHHOCTH HW YCJIOBHA CyLlecTBO 
BaHHA KOHCUHbIX MOMeCHTOB MopsyKka 2+ 3). 

3. Loka3saTeIbCTBO. OOo03HasHM XapaKTepHCTHYeCK 10 (PyHKUHW (xX. op. 


CyYaHHOH BeIMYMHbI Xp, Yepes fm(t), a xX. —. BeETHUHMHBI oS OS eee 
yepes f,(t). [lonomwum z,, = s51(N — An) u 


i 


Qn ez OS a ne ye NRT 
Tw 


rye . 
fos \ ner BNE lh, Gy Sresherdi, 
iti<(eaz,) 2 
I, \ oN Erde, 
Gayo eens 
—— \ ent ht ag. 
ith<(2at,) 2? 


1/8 
Mpt 6yfem cuuratb, uTo (24L,) ?<axs,; B IIPOTHBHOM CJIyyae OLeHK 
ylpouarorcs. 


Kak uspecTHo (cM., Hanpumep, (°)), mpu |t|<(24L,) 2" 
Be (t) ee elt | ne Cel | t [Pree tees, 
Orcioya | [| <CoLyn. Tlonoxutembubie MocTOsAHHBIe Cy, Cy, ... 3ABUCAT 


0, HO He oT n HN. Jlerko noxasatTp, 4To |/3|<c3Lq. 
00 


Octasocn OWeCHHTb HHTerpay /,. Ouepuyuo, 
n 
[Fal< sn \ IT | fm (4) | dt. 
Spa wee ijn 


= ey — 

B cusly yeopun 8) umeem Lz <Bs,°, nostomy sata.) 1A Poe 

Ilyctb Ky — nosOxKUTebHOe YnCIO, TakOe, YTO COMM Hanoi qe- 
n 


: 4 
JIMTeb BCeX WebIxX jf, |j|<( Ko, WA KOTOpEIX eae 3 PmoPmj >, paBeH 
S rhe 


m=1 
equnuue. Taxoe Ky Halizetca no ycnosuto «). onoxum K = max (ive 2c)) 4): 
Mmeem 


Tw 


ile | 25, \ T] | fm (¢) |dt = Ra. 


ery? 


Vurerpan R, OWeHHBaeM TIpH MOMOMLM MeTOya, HCMOMb30BAaHHOrO B ()e 
|Bsuny toro, aro |fm(t)?<exp {| fm(t))2—1}, umeem 


II [fn (| <exp (5D (im (2 =D}. 


PLATS, A axl G) tego dances ew (cos jt —1), rye Da = amare OQ6o0- 


J s 
3HaYHM JlIexKallue Ha Cermente [(2K)7, =] TouKn Buga 2nr/j (r u j B3aHMHO 
npoctbl, 1<r<[j/2], 2<j<K), B3aTble B nNopayKe BospacraHuA abcuHcc, 
Sopesit yp ck, ty /OuesMaHo, y=, ty > (2K) 1s Tlonaran A; = ((2K)-, 
fg 'o)/2]; An = (ea + th)/2, (te + trgy)/2] upu’ k=2,...,7—1; AV= 
= [(t,_1 -+ t,)/2, =], Mpeqcrapum R, B Bue CyMMbI MHTerpanoB io A;. Pac- 
(CMOTpHM (HKCHpPOBaHHbI cermeHtT A,, coyepxKalmHH Touky ft,. Tlycrp 


It, = 2nro/jo. OueBugHo, 


|| Tm . it me ¢ it 
: | fin (t) 2--1<—2 D>) Pm sin? 5 —2 >) Dinj sin? 5, 


ne >, —-cymma mo Bcem uempim j, |{ |< K, j3£0(modjy), a oS — cymma 
o Bcem wenbmm jf, |j|<( K, j=0(mod{), j*« 9, 

MvHuMasibHoe paccTosHHe Mexyy TOUKaMM ¢;, He MeHblle, yem 2nK ?, 
iosToMy upH mo060om t €A;, js=0 (mod jo), |j|<( K, u s060M WeuIOM s uMeem 
| jf — 2us| > 24; orciofa sin? */ojt > ey (&, fa)... — NOJIOKUTEJbHbIe NOCTOAH- 
mble, 3aBucalue TombKO oT K). IIpu t€ Ax, j==0(modj), |J|<cK, j~0, 
outyuaem sin?1/.jt > e; (t — tp). Tlostomy 


J 


n 


iw KAO Sa, Cae 


m=1 


n , if au 
Bn ®2 » > Pmjr Mn=&s » Pimj- 
m=1 


m= 


B cusy ycenopua «), BblOopa dca K W HepaBeHCTBA Pimj > PmoPmj 
iUMeeM 


n * 
On ee » > PmoPmji = M logn 
m=1 


tpn mo6om M>0O u Bcex focTaTOuHO 6OJIbIIHX 71. 
oa 54 


Kak HeTpyyHo BugeTb, Ln > nl? mpu Bcex nN (CM., Hallpmep, JIeMMy 
B (1°)). C Apyrow CT. ponbl, Lna<Bs,° no ycnosuio 8). CnegoBaTembHo, 


1/6 
eee Vi 
{IpH yocTtaTouHO OOubIIMX 1 


th M 
a ——Os — hy (tt; 3 aa 3 log n 
se \ Si lfm (f) [dd <spe78 \ eta“ < ose epi 


Ap m=1 Ap 


rye C; — HOCTOAHHa, He 3aBucamjad or n uw NV. 

V3 rlonyueHHbIX OMe€HOK BbITeKaeT HepaBeHCTBO (2). 

4. Jlocrarounbim ja 8) ABsJIAeTCA ycuioBHe 8’): CyUleCTByIoT TakHe MOW0- 
XKUTeJIbHbIe MOCTOAHHbIC Z WH G, YTO Ip BCex nN 


V3 teopempi | BbiTeKaeT 
Teopema 2. Ecau 6oinoaneHol ycaoeusn «) u B’), mo 


Vegi genes, Co 


Se A ig aie re eas 


20e Cy — noaoocumenbHan nocmosnHan, He 3aeucauman om nu N. 

IIpumep nocueqoBaTembHocTH CuydaHbIX BeJIMYHH, Karka W3 KOTOPbIxX 
TIpHHUMaeT TOJbKO Ba 3HayeHua O u | c BeposTHoctramMu p==-Oug=1—p, 
nokasbipaet (7), YTO MOPAAOK OWUeHKH, JaBaemMoli Teopemamu | u 2, B COnIeM 
curyuae Heb3 YJYUWITb. . 


JleHHHTpamcKHH YrocyjlapCTBeHHbIM YHHBepcHTer Ilocrynu0o 
um. A. A. )KqaHoBa 9 I 1957 


WHMTHPOBAHHAA JIMTEPATYPA 


1b. B. PHeReu ko, Yen. mMatem. HayK, 3, B. 3, 187 (1948). * b. B. T Henene 
ko,A.H. Koumorop os, Ilpegembuble pacnpexeneHHa ISX CYMM HE3ABHCHMBIX CY YalHbIx 
Bemmuwva, 1949. 3 R. Mises, Wahrscheinlichkeitsrechnung, 1931. *R. Mises, 
Giorn. Ist. Ital. degli Attuari, 5,483 (1934). °T. M. Basau, Yu. 3an. CBepanoBcK. yHuB., 
B: 2; 7:(1937). © G. Bawly, Rev. Fat. Sei. Univ. Istanbul, 2, fase. 2, 79 (193i 
710. B. Iipoxopos, JAH, 98, 5385 (1954). ®&T. A. Opewman, Becrn. JILY, Nol, 
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Jloknann AKkanemun Hayk CCCP 
1957. Tom 115, No 1 


MATEMATHKA 


BOJIb®rAHL PHXTEP 


JIOKAJIBHBIE MPEJEJIbHbIE TEOPEMbI JIA BOJIbLINX 
PPE, YKJOHEHHWH 


(ITpedcmasaeno axademuxon H. M. Buxoepadosoim 28 I 1957) 


1. Ilycrb wMeeTca NocneqoBaTeAbHOCTh HesaBMCUMBIX CJIyUaliHBIX BeIMUHH 
; ‘ 
1 Xo... © (PyHKUMAMH pacnpeyenenua V,(x), V2(x),.... Myers cymect- 
1 


2 eo 2 
yloT HX Aucnepcun DX; = aj, »} oj =s,. Mx matematuyeckue oxKMaHHA 
j= 

f0e3 OFpaHHyeHHA OOWIHOCTH MO2%KHO TIPHHATb paBHbIMH Hywo. M;(z) = 

Cc 
ZX; c ° Bs 

i \ e**dV ; (x) HasbiBaeTCA TpOH3SBORAMEH PyHKuUNeH MoO- 

eo 


—& 
nm 


= 
€HTOB BenmHUnH X;, Tlonomum z, = > ai Sa 


eit 
PaccMoTpuM lipeyesbHoe Nopeyenue cbyHKunH P{Z,<x}= F,(x) u ee 
POM3BOMHOH, eCJIM OHA CYLIECTByeT, IPH n—> oo. 

2. B HacTosuleH saMeTKe aH pA JICKabHbIX TpejleMbHbIxX TeOpeM B CJY- 
Hae OOJIBIIHX YKJIOHeCHHH, T. e. JIA xX, HeEOrpaHHYeHHO BOSpacTalonluXx BMeCTe 
cn. Kak W3BeCTHO, aHaJIOrHuHble (JOKaJbHbIe HM MHTerpadbHble) TeOpeMbl, 
\WCTAHOBJICHHbIe pH mpeqnonoKenHu x= O(1) mph n—+~, jaloT TOMbKO 
|TPUBHaJIbHbIM OTBET Ha BOMPOC O NOBeeCHHH BepOATHOCTEH B Cyuae GOMbIUUX 
VKJIOHeHHH. H3BecTHO y>Ke HeCKOJIbKO HHTerpaJIbHbIX TeOpeM, YaCTHYHO pe- 
alOuluX MpoOsemMy OOJIbUIMX yKJIOHeHHH. 

J[sa OMMHAKOBO paciipefeJeHHbIX BeJIMYHH HMeeTcH Teopema I. Kpamepa 
Pree) 
=O) * 


(1), olleHMBalollad OTHOWeHHe rye D(x) — HopMasibHaa (byHKuuA 


. Van 
aciipeyeneHua. B padorte (1) x uMeeT NOpsAOK pocta x = 0 (— 
(3) pacemoTpel Ty »%e NpoOsemy AA CyYad HeEOAMHAakOBO pacmpeyeseHHBIx 
BeJIMUHH. 

B. B. Ilerpopy (*) ydasocb o606ulHTh Teopemy Kpamepa Ha culydali He- 
}MHaKOBO paciipeevieHHbIX CJlyYaHHbIX BeJMUHH, WPHTOM. yJIy4WIHTb OCcTa- 
IOUHDbILT WICH @CHMMTOTHYeCKOrO BbIPaKeHHA HW 3aMCHHTb I pAZOK pocra 


= ae Ha x= 0Vn). 


: B. Pennep 


Inn 
Bo Bcex yNOMAHYTHIX BbILe paboTax AemaercH OHO OUCH CHJIbHOe Npekno- 


jroxKeHHe, a HMCHHO, Mpesmosaraercs aHaJIMTHUHOCTh MpOH3BORAMMX PYHKUNH 
WioMeHTOB Cularaembix X; B OOULel WIA BCeX OKpecTHOCTH TOUKH z = 0. IIpHMe- 
}iseTca HeKOTOPOe MpeoOpasoBaHe AaHHDIX BEPOATHOCTHHIX 3AKOHOB, KOTOpOE, 
Ib CYLHOCTH, CBOZHTCH K BBeJCHHIO «CONMPAKEHHBIX»” PacnpeleeHHH BEPOATHO- 
Itreit (no Xunuuny (°)). Tlouemy umMenvo Takoe mpeoOpas0BaHue MpHBONT K He- 
Ikoropomy ycnexy B pellienuu 3aa4unH O OOJIbUIHX YKMOHCHUAX, B 9TAX PaboTax 
|e BbIACHAeTCH. 

|| Oxa3prpaetca, YTO 9TO MpeoOpasoBaHHe B CYIULHOCTH ABJIACTCH CKPbITbIM 
\ipumenennem Metoya mepeBasia 43 TeopHn PYHKUMH KOMMIeKCKOrO Mepemelt- 


2 
wo 


Horo. TI. Jlanbenbe B padote (*) yKa3aJI Ha BO3MO*KHOe 3HaYeHHe ZTOFO MeTOsa 
JIA MOTYYHH AaCHMMNTOTHYCCKUX BbIPaKeHHH B TEOPHH BepOATHOCTeHM HM MaTe- 
MaTHuecKol cTaTHcTukKe. OH Ke NOMYUHII ITHM MeETOJOM ACHMITOTHYCCKOE BBI- 
paxkeHHe JIA MIOTHOCTH apucMeTHueckoro cpeqHero OMHHAKOBO pacmpeyeseH- 
HbIX H€34BMCHMBIX CJIYUAlHbIX BeIMYHH Mpu ycmoBuH x = O (1). - 

Tloka3aTebCTBa HHKecJIeLYIOULUX TeEOpeM MO CBOeH CTpyKType aHasIOrHUHbl 
TOKa3aTeIbCTBy Teopembl Kpamepa, HO 3feCb NMOCeqOBaTeIbHO NPHMeHAeTCA 
MeTO], TepeBaila. STO WaeT NOKAJIbHbIC TEOPEMB! JIA OMHAKOBO PaclipeeJICHHbIX 
BEJIMUHH HB Cyae CYMLeCCTBOBaHHA MJIOTHOCTH, HM JIA pellleTuaTbIX CaraeMbIX. 
TlaHa TakxKe JIOKaIbHad TeopeMa IJIA HeOMHAKOBO PacMpeseNeHHbIX BeJIMYHH 
¢ HpeknooxKeHveM CHsIbHOrO ycsoBHA C (Teopema 1). YKa3bIBaeTCA OJMH 4a- 
CTHBIM C1ydal, B KOTOpoM ycmoBue C dopMy.MpyercaA UHCTO B TepMHHAaX CaMUX 
pacipeweeHul BepOATHOCTeH. 

3. [lepexoqumM kK pe3ybTaTaM. 

Teopema |. Bydem cuumamb é6olnoAHeHAbimu CAeOYtoulue YCACBUR: 

Ycuosue A. Cywecmeyiwom noaosxcumervonoie uucnaa A, K u k maxue, 
umo 6 Kpyee |Z|<c A umetom mecmo Hepasencmea 


e<| | eva; @|<K, L= Le 2) sens 


Ycaosue B. lTpu ecex n 
2 
Sh Nee 
nes E> Ofe0, 


2de sz —ducnepcun >) X;. 


HY 
YcuoBpue C. Cyiwecmeyem nodnocaedoeamenronocmbo X;,, Xj,, ..- nocae- 
OoeamenbHocmu X 1, Xo... MakaA, “mo ONA npouseodsiyUux qyHKYyUti mo- 
menmoe Xj, Uumeem mecmo pasHOMepHaA oUeHKa 


| \ el? +199 dV, (y) Sie (*) 


OAA [t| > uj|v|<cA,\ede L, NuB>0O moeym 3aeucemo om v, u umo 
4uUCNO nN” 4neHoe Xj, Cpedu nepeolx n eenuaun X,, Xo,..., Xn yOosnemsopnem 


YCAOBUIO 


“> 0 


t+ oO 


Oana HeKOMOpozeo b> 0. 

ITycmo Pz, (x) o0603Ha4aem NAoMHOCM\S pacnpedenenusA beauuuHoL Zp. Ona 
cyituecmeyem OANA BCex OoCMamoXHO HOABWIUX N. 

Toeda, ecau x >1 u x=0(Yn) npu noo, umeem mecmo coomno- 
WweHUue 


nz Ce x3 


sy = 8 le (re)||'*+ OGL: 


20€ hn(t) —cmenennoti pad, cxodawutica npu OocmamouHO MAALLX BHALEHUAX 


|t| paexomepHo dan ecex n, © (x) = e-*2/ VY 2x. 
OTMeTuM, 4YTO paBHOMepHasd OMeHKa (*) B ycnOBHH C BEINOTHAeTCH, ecru, 
HallpHMep, (PyHKILMM pactipeqeseHnA BeMUHH Xj, ABJIAIOTCA AOCOMOTHO HeMpe- 
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BIBHBIMA (yHKUMAMH WM UX MpousBo,HBIe Pj, (x), PaBHO Kak vu *yHKuMu 
YN: —- aa 
“Di, (X) (—A<(U<A) umetor paBHomepHo (qua KaxKqOrO v) Or paHHueHHble 


oO 


jOHBIC BapHallHu, T. €. MOCMeqOBaTebHOCTh \ e’*|dp;, (x)| paBHOMepHO 


OX) 
rpanHueHa JA Kaxkyoro v, |u| < A. 
Ecau Benwunup X,, Xo,... OMHAKOBO pactipejeseHbl, TO MO2KHO 3HauH- 
EJIbHO CMATUHT ycuoBue C. 
Teopema 2. Ilycmo nesacucumole eeauuunnt X,, Xo,... C obuett ynK- 


ue pacnpedenenun V(x), EX;=0, DX;=0?>0, j=1,2,... noduu- 
UOMCH CACOYIOLUUM YCACBUAM: 
Ycnospue 1. Cywecmeyem noaoocumeavnoe uucao A makoe, amo Oaa 


oo 


wo00e0 eewyecmeeHHoeo 4UucAa Ss (|8|< A) cxodumca uNmeepaa \ esy dV (y). 


—oo 
¥Ycnopune 2. Cywwecmeyem maxoe ny, umo dynkyua pacnpedenenua 
ymMMol X,+ +--+ + Xp, AOCOAWMHO HenpepoleHa u ee npouseodHAA oepaHu- 


To2da, ecaux>lux=o(Vn) umeem mecmo npu n—> oo 


fer = ool ol 


De k(t)—cmenennot pad, cxodstuyulicn npu Oocmamo4uHKHO maavblx 3Ha4e- 
at |: 

AvaJIOrHuHO 3TOMY HUMeeT MECTO JOKasIbHad TeopeMa MH JIA OMHAKOBO 
ACIIPeeJICHHBIX pellleTUAaTbIX CaraeMbIx X 1, Xo, ... C MAKCHMaJIbHbIM WaroM 
Acnipejeenua A. 

Teopema 3. J[axa nocnredoeameaonocmb X1, Xoq,... HeSASUCUMbIX CAY- 
Minox eeauuuH, EX;=0, DX;=07 >0, Komopole npuxumatom moaAoKo 
aueHua us HeKOMOpoli apuqgmemuuecKol Npoepeccuu C noAooKumenbHoll 
posmnocmoro p, = P{X;=a+kh}, h— makcumaaonoli wae pacnpedere- 


A, kR—yenoe uucao, a — NeKomopoe eetyecmeenHoe 4Uucaro. [lonoocum Pry (k) = 


n 
P >) Aj;=an + kn} . LTycme nocaedosamersnocmbo X,, Xe,... noduu- 
; . 


cn-+ kh 
emca ycnosuio 1 meopemot 2. [lo0noscum Xn, = ey ais 


POCOMMECAIEN ETL Xan —'O (Vn), 


aViz | a. 
Ee? oleh ob) 
Boerne SOE eee be 


BnomHe avamoruuubie aCHMMTOTHYeCKHe BbIPaKeHHA MOAKHO MOJYUNTh, 
iimu jomycruth x< —1 u [|x| = o(Vn). Hocrarouno 3aMeHuTb B npejesp- 
KIX BbIpaxkKeHuAX Teopem | —3 B OCTATOUHOM YJIeHe X Ha | x 
|| CneqyeT OTMeTHTb, TO MOABJIAIOULMHCA B 9THX TeopeMax psy A(t), coor- 
TCTBEHHO A, (t), TOT Ke, IT) B paGorax (1,’). ‘ 

4. Us teopem 1—3 sBbiTteKkaeT pA MPOCTbIX CIEACTBHH. Y Kaxkem Han6ovlee 


lirepecuble caeycTBuA u3 Teopembl |. 


By) 


Caeycetsue |. B ycnopuax Teopempl |: 
a) Econ x >> 1, x =O(n's) npn noo, TO 


iy = ee" [14 0( 2), 


4 oo 
rye Cn =—5 >) G3; (%3; -—TPeTHH MOMeHT BeHUMHBI X,;) UMeeT MOpAOK 


b) Ecnu x>>1, x =o(n's) npn nw, To 
lim py, (x) = 9 (x). 


siSeuuna 2. B ycnosusax Teopemp 1 yma x =0(Vn), x>1, nony- 
x 


4aeM, —— ae hn(F=) = 0(4), culeqoBaTeJbHO, In Pz, (x) = Ino(x) [1+ 0(1)). Ho 
ecau x =O(Vn), 10 Inpy (x) = 4 7 [1+o(1)] C4; Inp, (x) B mpene- 


je yoke He MponopunonanbHO Ino (x). 
Cueyctrsue 3. Ws camoro joKa3aTembcTBa TeopembI 1 BbIACHAeTCH 
4uTO HM 3jleCb HMeeT MECTO aHaslor Teopembl 2 B. B. Ilerpopa (4). Equucrsen 


Hoe TpeOoBaHHe — 3TO TO, 4TO x/Vn pu Oombmux n mo Mojysro octaetc 
MeHbIUe HEKOTOPOH MaJOH BeIMUYMHBI ¢) >0. TloqoOpasB yoctratouHo many 
TOCTOAHHYIO &9, Mbl MOMKEM YTBeEPKAaTb, 4YTO B HHTepBawie 1 4+<o, 0 
HMeeT MeCTO 


eae Vay 
~@ (x) 


= exp | a ae oe =) | + reo) 
Vn 
|r| MeHbIIe HEKOTOPOH MOCTOAHHOM BeJIHUHHBI Y. 
Bpipaxkaio OvlarogapHoctb uwi.-Kopp. AH CCCP 1f0. B. JlaHHuky 3 
MOCTaHOBKYy 3aja4uH WH WeHHbIe yKa3aHua. 


JleHHHrpayckul rocyqapcTBeHHBIt yHHuBepcuTer Tlomyyeno 
um. A. A. )KnaHoBa 21 XII 1956 


UMTMPOBAHHAA JIMTEPATYPA 
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Joxsano Akayemun nayr CCCP 
1957. Tom 115, Ne 1 


MATEMATHKA 


Axkagemuxk C. JJ. COBOJIEB 


TEOPEMbI BJIOKKEHUA JIA ABCTPAKTHDBIX — 
~ ®YHKUMM MHOKECTB 


B mpegbiqyuyeli sametKe (1) Hamu OblIO mocrpoeHo mpocrpanctzo YW, 
OcTpakTHbIX (pyHKIWi MHOXKECTB, ABMAIOULCeCA 3aMbIKAHHeM B CMBICJIe HOPMB! 
| lo, MHOXKECTBA CTYNEHYATLIX H3MePHMbIX (yHKyHH. WV, Boobule ropops, 
Tb CO6CTBeEHHOe ToAmpocrpanctso WM, wu cocTrouT us yHKuUM, a6comoTHO 
ClIpepbIBHbIX H HeIIpepbIBHbIX MO CABHTY. 

Ha sementsr ‘’, MoryT ObITb pacmpocTpaHeHbl HeKOTOpbIe TeOpeMbl 
NOXeCHHA, TOJYUMBUIHe IpMMeHeHHA B TeOpHH YypaBHeEHHA B YaCTHBIX Mpo- 
| ee (7,2). Tlokaxkem, KaK 9TO MOXKeT ObITb CeaHo. 

OupeyenuM WHTerpa sbi 


0 (P) de (E), (1) 


ye cdbyHKuud O(E)EWV,, a w(P)—anement Ly. (Ippo p=1 w(P) HyxHo 
UUTaTb OrpaHHyeHHOH H3MepuHmMon cdbyHKuHeH.) Muterpan (1) Beerga cyute- 
ByeT H ABJAeTCH SJIeMeHTOM X, KaK JOKa3bIBaeTCA MPH MOMOMIM Mpejesb- 
oro mepexoja oT cTyNeHyaTHIX (PyHKUHH. 

Byjlem u3yuaTb MHTerpaJbl 


U (Q) = | 0(Q, P) de(E), (2) 


/puHuMalollMe 3HayeHua u3 X, rye w(P, Q) aOcrpakTHad cbyHkuus TouKH Q, 
HaueHusA KOTOpOH cyTb auiemeHTE! Ly, Kak cbyHKUMM ToUKH P, 

Teopema 1. ITycmo e(E)EV, u o(Q, P) nenpepoienr Kak pynkyun 
wouku Q 6 Q. Tozeda U(Q) 6ydem Henpepolenoit abcmpaxmxHot dynrKyuett 
bouxu Q. 

JloKa3aTesbcTBO 9TOM TeOpeMbl MpOBOMTCA MpH MOMOMIM MpxAMOro BbI- 
CJICHHA 


|U (Q+ AQ) =U (Q)}x. (3) 


B kavecTBe NpHmMeHeHus STO TeopeMbl IpHBeyem Teopemy 2. 
Teopema 2 (06 unterpasiax THMa noTenuMaa). Hameepaa 


U (Q) =\AE5" dg (E), (4) 


De K(P, Q) —ocepanuuennan PyHKyun napot mover P, Q uz Ry, Henpepoie- 
laa no Kasco us Hux npu PQ; r — paccmoanue om P do Q; h< n/p’ 
| o(E)E€®,, seaaemca HenpepoieHol abcmpakmuxou gcbynkyueti mouku Q, 
puNumaroiuelt 3Havenusn us X. 

| Bcamom gene, agpo (Q, P)=K(P, Q)/r* yAoBnetBopseT ycuoBuam 
ipeybIyUleli TeopeMbl, OTKyJa WM MosyyHM Halle yTBEpKeHHe. 

o7 


PaccMoTpHM B €BKJMOBOM m-MepHOM pocTpaHcTBe Rm (Yy, Yo, +--+» Ym) 
HeKOTOpoe S-MepHoe sMHelinoe MHOroOOpasHe S;, KOTOPOe Mbl 3ajajuM ypaB- 
HCHWAMH Ys4y=Ysto=---=Ym =O BMecTe C CHCTEMOH MNapaJVJIebHbIX 
mMHorooOpa3sHl =Ss(Ysii,---, Ym),  OTBeYaIOW,HX  MOCTOAHHbIM 3HadeHHAM 
Yst1y +++) Ym. Tlyctb B HekoTOpol o6macTH (2 TMepeMeHHBIX Yj, Y2,--+» Ys 
3afaHa aOcTpakTuaa dbyukuusa ©(Es, Ys+1,--+» Y¥m|P) MuomectB E, CQ, 
3aBHCAMLad elle OT MePeCMeCHHBIX Ysi1, Ys+o,--+» Ym, WPWHMMalollad 3HayeHHe 
u3 Ly» Kak pyHkuua PE Ry. Jonycrum, uro 3Ta (yHKUMA HelNpepbIBHa M10 
E, u Hempepbipna 10 CaBury B m-MepHoM IIpocTpaHcTBe (3TO NOHATHE He 
HY K][aeTCH B TOSCHeHHAX). 

Teopema 3. Aécmpaxmunan Mynkyusn 


U (Es Ystas +++ Ym) =\0 (Ess Yess -- +> Ym|P) 42 (E), (5) 


20e o(E)EV,, npedcmasanem co6ott @ytKuuto co sHadeHuaAmu us X, abco- 
MomHO Henpepolenyio no Es, u Henpepolenyto no COeuey @ Rm (Y1,.- +) Ym). 
JloKa3aTeIbCTBO TeOpeMbl 3 Tak2Ke O4eBH AHO. 
B KkauecTBe mpHMeHeHHA TeopembI 3 yKaxKeM Teopemy 4. 
Teopema 4. Hxmeepan 


U (Ess Yous +5 Un) = \[) et ag dele). 6) 


r 
Es 


ede O(E)EW,, n/p’<k<s/q u K(Q, P) —oepanuuennasn dynkyua P u Q, 

Henpepolenaa npu PQ, ecmo abcmpaxmuan gyxKkyusn Es, Ys44,-- +s Yn 

a6cosiomHo HenpepoleHan u HenpepoleHaA no CdBuey CO SHaYeHUAMU U3 X. 
Teopema 4 npwBoyutca K Teopeme 3, eCIH 3aMeTHTb, ITO APO 


VG beds Parra rat oy di 
oe No a dQs (7) 


r 
£ Ss 


YOBJIETBOPAeCT YCJIOBHAM Iipefbiyulell TeopeMbl. OTO NoceqHee yTBep2xe- 
HHe 10 CyllecTBy OKa3aHO, HallpHMep, B KHHre aBTopa (*). 

BpeyleMm NOHATHE O MpOM38BOAHOH OT aOcTpakTHOH (byHKUMM MHOXKeCTB. 
Ilyctb %4,..0,(E) TakoBa, 4TO JIA OOOH HeMpepbIBHO Jedpepenunpyemoh k 
pas (HHHTHOK PyHKyHH w(P) cipaBeAIHBO TOX*KeCTBO: 


\ 0 desc (Bae Gleoan = \ sao ta do (EB). (8) 


Torya MbI OyJ[eM TOBOpHTb,. ITO 


suepaesd site. (9) 


a tn 
OXF en. OXny 


( 
eee sy 


@yuKkuun 9(£), y KOTOpEIX BCe NpousBoAHbIe nopayKa / npHnaqiexaT 


®,, o6pasyror mpocrpancrso O'). B KauecTBe HOpMbI B 9TOM IIpOCTpaHcTBe 
lel,w YAOOHO B3STb, HallpHMep, CyMMy HopM B @, Bcex ee MpOH3BOAHbIX 


nopsyka / wu HOpMy camolt o(£) B®, 


Bln =l2 Elo, +3 |e 
p DG cman 


Dp 
58 


Teopema 5. pu lp >n awboti aaemenm o(E) us a? SABNAEMCA He- 
epoleHou dynkKyueti mouxku Q. Modyao Henpepoienocmu smou dbynkyuu 


HeeH O(c) = 68, ede B = min (1—0, [ — =). 
CrpaBejIMBo HepaBeHcTBO 


2 (E) I. a 


¢ (E) 


Ik < Al e(E)| yo: 


_Teopema 6. pu lp< nh awb6oti anemenm 9 (E) us oo Ha AU000M MHOeO- 
S n 
a3suu pasmepHocmu s >n—Ip aeanemca onemenmom Y',, 20e = <.——l. 
AKYyUA O(Es) HA maKux, mHOcoOb6pasuUAX HenpepwieHa no cdeuey. Modyao 
HenpepoleHocmu pager o(e)=«, ede B= min (1—0, [ee 0) 


s n 
ee 
begaoy 
CrpaBejIHBO HepaBeHCTBO 


2 (Es) a, <All EV: 


JloKa3aTeJIbCTBO IIpHBeJCHHBIX TeOpeM OCHOBaHO Ha Mepexojle K cpeyHHM 
HKUMAM. Kak oTMeueHO B TipesbiyujeH samerxKe (!), 3TH (yYHKUMM ABJIAIOT- 
HeNPepbIBHbIMH (yHKUWAMH TOUKH. Jia cpeqHHx (yHKUMH %,(E£) B 
ICTPaKTHOM CyIyuae OCTaeTCA CMpaBeIMBbIM TOKECTBO 


Ben ) 
Ox 


en(Q) =\ Ko (Q, P) 24 (P)dP + SY Ka,.a,(Q, Db — dP, (10) 


| Rees 3HayeHHe o,(P) uvepes MpousBoHble, MpHMeHAeMOe COBIMHO 
A JOKA8aTeJIbCTBA TEOPeEM BJOXRCHHA JIA PYHKUWMM UYHCJOBBIX (*). 

| Hs toxyectsa (10) HauIM TeopeMbI NOsyyaloTCA IpHMeHeHHeM TeOpHu 06 
iTerpaiax Tuna moTeHivana. IIpefenbupii mepexoy flaeT 3aTeM COOTBeT- 
fp ouny TeopemMy Jia (byHKUMM MHOKECTB. 


_ Maremaruyeckuit uucTuTyT um. B. A. CrekmoBa Ilocrynusto 
Axafemuu HaykK CCCP DD AUC ieee 


WMTMPOBAHHAA JIMTEPATYPA 
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Tloxnagn Ankagemuun nayk CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


C. H. YEPHHKOB 


O CTPOEHHH PYM C KOHEYHBIMH KJIACCAMH 
COMPA KEHEDIX 3JIEMEHTCB 


(ITpedcmasbaexno akademuxom A. H. Koamoezoposeim 23 I 1957) 


B wacrosmelH 3amMeTKke yCTaHaBJIHBaeTCA CMeCb CMelIaHHbIX Tpylll, BCcé 
KJIaCCbl COMPAXCHHBIX 3JIEMCHTOB KOTOPbIX KOHEUHbI, C JIOKaJIbHO HOpPMAJIb 
HbIMH rpymlaMu. 

14. Jlemma 1. Ecau gaxmop-epynna epynne & 6e3 Kpywenus no ee 
yenmpy 3 AOKAAbHO KOHeYHA, mo epynna © abeareea. 

Jloka3satTeambeTsBo. Ecau cpequ rpynmn, yAOBIeTBOpAIOWIHX YyCJIOBHAM 
STOrO TpeAOXRKeHHA, CYILECTBYIOT HeaOeJeBbl TpyMbl C KOHeYHOH takTOp= 
rpynno m0 WeHTpy, TO cpeyqM NocueqHux BEIOepem rpynny GS c mHHHMaJb=) 
HbIM TicpsyKom (bakTop-rpynup &*/3 no ee yeutpy 3. Torga Bce HCTHHHBIe 
noyrpyunp rpynnp G*, coqepxamue wuentTp 3, OU KHEI ObITb adeneBbIMY, 
H, 3HauHT, aOeJIEBLIMH JOJDKHbI ObITb BCe HCTHHHbIe NOATpynnbl akTop-rpyn= 
npr &"/3. Orcioga BbITeKaeT paspelMMOCTb STOM (bakTop-rpynupl (?). 

Bpuyy paspemmmoctu rpynnb &'/3 ona o6naqaeT HOpMaJbHbIM JeuuTe 


sem © 3 wekoToporo mpoctoro uujeKca p. Tak kak G@-£G*, to noyrpynna 
@ a6enepa. Ecnu X — kakol-HHu6yb pefcTaBuTemb cMexHOrO Kslacca 
nopoxjaroimero tbaktop-rpynny GG, u {X}—um nopoxyexHaa WHksHUeR 
cKad rpynma, To 


G@ = {X}G, xX’cG. 


Tak Kak BCe KJlaCCbl CONPsXxKeHHBIX 9JIeMeHTOB rpyunbt G*, a 3HauuT 
wu rpynnpt G"/{X?} Koneynbl, To ee guement X-{X?} KonegHoro nopsyKa 


Coflep2xKHTCA B HEKOTOPOM e€ KOHEUHOM HOpMaJIbHOM jjesuTee M/{X?} (cm. (2), 
gemmy /|wumMana). Bce MCTHHHBbIe Noyrpynnb rpynnp MN, OUeBHAHO, MeO’ 
B HeH KOHEYHbIM HHAeEKC, WH MOTOMY, ABJIAACh rpynnol 6e3 KpyyeHHA, Ona 
QOJ2KHa ObITb WuKIHYeCcKOH (*). Takum o6pasom, rpynna {X} cojepxuTca 
B WHKJHYCCKOM HOpMaJIbHOM jlelHTene Mt rpynnp @*. Tak Kak sce nog 
rpyllbl WHKIMYeCKOH TpyNMbl ABJIAIOTCA e€ XapaKTepHCTHYeCKHMM NOsrpyn>y 
maMW, TO OTCIOfa BbITeKaeT, YTO Toyrpynna {X} wHBapHaHTHa B rpynne G* 
Ho rorya rpynna ©'/{X?} a6enepa, u, 3HauutT, @* — nunpnorentHas rpynma 
Ksiacca 2. 

B cuuly CepBaHTHOCTH WeHTpa B MpOH3BOJIbHOM HubNOTeHTHOH rpynne 
6e3 KpyyenHa (7) mM KOHeUHOCTH (hakTop-rpynnb @&*/3, orciojya BbITeKaeT 
uto @* = 3. Oynako 9To npoTuBopeynt Bbil6opy rpynnp G* (rpynna G 
HeaOesiepa). CyreqoBaTenbHO, Cpe py, YyAOBMeTBOPAIONINX yCJIOBNAM 
OKAa3bIBAeMOrO TIpeORKeHUA, HE CyMecTByeT HeaOeneBbIX py Cc KOHeUHON 
(bakTOp-rpymmow mo weuTpy *. 

Takum o6pasom, ecuu © —npousBonbHaad HeaOenepa rpynna, yyoBue-| 
TBOPAIOUAA YCOBMAM J[OKA3bIBaeMOFO TpefoxKeHHA, TO PakTop-rpynna G/Z 


* OTO npeAomwKeHne BbITeKAeT TakrKe H3 pesybTATOB paGorTi (4). 
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KoHeuHa. Tak Kak, B CHJly yoKe JOKa3aHHOrO upe_moxKeHuA, BCe KOHeU- 
ie Hoyrpynunbr dakrop-rpynnpr G3 aGenesst, To, BBHy ee JOKaNbHOM 
HeUHOCTH, OHA adelepa. Ho rorya rpynna © 6yger HuspnorentHoti rpyu- 
M kgacca 2. Orcioqla, BBY CepBanTHOCTH WenTpa MpoHsBobHOli HMb- 
TeHTHOH rpynlbl 6e3 Kpyyenus, BbiTeKaeT, uro @ = 3. Opnaxo 9270 IIpo- 
BOpeyuT CecKkoHeyHOcTH (bakTop-rpynnb ©,/3. CreqopaTenpno, rpynna & 
eyiepa. JlemmMa jOKa3ana. 

2. Jiemma 2. Ecau a6eneea nodepynna % epynna © c Koneunomu 
ACCAMU CONPAIKCEHHOIX JAeMeHMOs Umeem @ GO Yexmpanausamop KoNeUHOZO 
vOeKca, mo ee nepeceuenue c yermpom 3 epynnu © umeem @ nett KoneuHoltl 
OeKc. 
| Hoxasatesaperso. Ilycrh 2(%) —ueunrpanusarop nogrpynnp YB © 
MM — MHOXKECTBO, COCTABIEHHOe H3 MpefcCTaBuTeseli pasmMUHbIX CMeXHBIX 
maccop X-z(%), BSATHIX MO OHOMy H3 KaxKgOrO Kaacca, u z(M) — ero 
tHTpanusatop B &. W3 koneyHocrm muoxectsa M um KoHeuHocTH Bcex 
aCCOB COMPA KeHHBIX 3JIEMeHTOB rpynnbt © sBpirekaer, uto z(M) umeer 
DHEUHBI uAeKc BG. Orciwojya caeqyetT, urTo mepeceyenue % (| z(M) umeer 
HegHbIM wHyekc B Y. Tak Kxax % 1 2z(M) C8, To name npequoxwenne 
»Ka3aHo. 
CaegctBpue. Ecau sce Kaaccel conparceHHox anaemenmoe epynno © 
PHeUHbl, MO HeKOMOPAaA cmeneHb KQaIMHKOO0eCO 9NeMeHIMA OeCKOHe4HOeO nopAOKA 
bynne & codepocumca @ ee yenmpe. 
Teopema 1. Ipynna © moeda u monroKo mozda ne umeem OecKoneuHolx 
MACCOB CONPAIKCeHHOIX |9NeEMeHMOB, KO2edAa AUOO OHA AOKAALHO HOPMANbHA, 
MOO eB ee YeAmpe codeps#cumcAa maKkaa nodepynna YA 6e3 KpywexuAa, umo 
axmop-epynna &/% aoKaabHo HOpMaAoAa. 
WokasateapcrTso. Ilycrs © —rpynna c KoHeyHbimu Kaccamu Ccomps- 
(CHHbIX 93ulemeHTOB. Ecna rpynna © nepuoquyeckan, TO OHa JOKaJIbHO 
DpMasibHa B cuuy semmpr Jivumana (?). Ecnu rpynna @ ne nepuozuueckas, 
>, BBY cleqcTBHaA JeMMBI 2, cbakTop-rpyuna rpynnpt & no ee wueutpy 3 
Ba nepvwoyuueckol. Orcioyla BbiTeKaeT CyUIeCTBOBaHve B WeuTpe 3 rpyn- 
br © raxol noyrpynnpl Y% 6e3 KpyyeHuA, KOTOPaA oMpeyensaeT nepHonue- 
Kyo (bakTop-rpynny @ 9%. B cuny memmpr JimumMana mocneqHAA NMOKaJbHO 
DpMaJibHa. HeoOxogquMocTb yCJIOBHH TeOpeMbI foKa3aHa. 
Tlepexoqa K OKa3aTeMbCTBY JOCTATOUHOCTH YCIOBHA TeOPeMbI, MOKaKeM 
feppa, 4TO BCe 3JeMeHTbI KOHeYHOTO Nopayka rpynup ©, saBasiomelica 
ACIIMpeHvem Moyrpynnp Y% Oe3 KpyyeHHA W3 CBOeETO LEHTpa C TOMOLIIbIO 
DKaJIbHO HOPMAJIbHOM TpyMMbl, cocTaBsIoT nogyrpynmy. B camom jeue, 
ycTtb X u Y — Ba MpOM3BOJIbHBIX Q/IEMeHTa KOHeYHOrO TOpaAyKa M3 rpyt- 
pb @. Tak xax rpynna @/% snoKanbHO HOpMaJIbHa M, 3HaYUT, MOKaMbHO 
pbHeuHa, TO ee Moyrpynma 


(Ao) ee Sl 


DporkjlenHaa ee anemeHtamu XY u Y9, koneuna., Ho, Torga, BBUAy coor- 


{X, Y} Y/N = {X, Y}/NN {X, VY}, 


byuna {X, Y}, nopoxyjeHHan aementama X He Y, Oyyer KOHeUHBIM pac- 
‘peHveM cBoero UeHTpa HM, S3HauHT, IpylmoH C KOHCYHBIMH KJIaccaMu 
)IpSOKeHHBIX 9ueMeHToOB. Onupasicb Ha JemMy J[MuUMauHa, oTCIOqa 6e3 Tpyya 
DyYaeM, UTO QJICMeHTbI KOHeYHOrTO TopsyKa rpyunp {X, Y} cocraBnswr 
pirpynny. Tak Kak B 93TOH MoArpynme coyepxaTcH semenTEI X u Y, To 
oynna {X, Y} mepwoguyeckas. Baujy MpOW3BOJbHOCTH 9IeMeHTOB X u Y 
rclojla BbITeKaeT, YTO 3/ICMeHTHI KOHeEYHOrO TOpsAyKa rpynus OG cocrapnsawr 
‘He nogrpynny. O6osHauum aTy Moyrpymny uepes ®. Bauy cpBoet equu- 
BeHHOCTH OHA HHBapHaHTHa B 
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Daxtop-rpynna &/R sapaserca rpynmoi Oe3 KpyyeHHs. Ee MOXHO pac 
CMaTPpHBaTb KaK paciMpenue rpynnp RY/O, cogepxaulelich B ee WeHTpe, 
C TIOMOULbIO JIOKaIbHO-HOpMasIbHOH (HM, 3HaUHT, JOKaJIbHO KOHeWHOH) rpynnpl 
GRY (rpynna GO, RY moKkambHo HOPMaJbHa BBHAY ee H30Mop(u3Ma_ (akTOp- 
rpynne JicKasbHO HOpMasbHo rpynnp /%Y). Ho rorga, B CHJly JIEMMBI I 
rpynna GR jommua ObiTb adeeBpow. Orcioya BbITeKaeT, YTO KOMMYTATOP 
WBYX JHO06bIX 9IeMeHTOB rpynnbl © coyepxuTcA BR H NOTOMy HMeeT KOHE 
HbI NopsyqoK. Takum o6pa30M, JIA JByX MpOHSBOJIbHBIX 3JIeMeHTOB X Hu Y 
rpymnpr & nomyuaetca cooTHOMeHHe 


YAXY = XR, (1) 


rye R—snemMeHT KOHeUHOrO NOpAKa. | 
Ilyctp tenepb Z— Kakoit-HvOyab aueMeHT rpynnb ©, onpeyenmonyh 
6eCKOHeEYHbIN Kacc COMpAXxXeHHBIX C HHM 3JIEMEHTOB, H 


Fy Aa oo 0, ee 


HeKOTOpad MOCMeMOBATeJIbHOCTh OTJIMUHBIX pyr OT Apyra COMpAXeHHBIX C 
3leMeHToB rpynnp! &. Tlonmpsyacb cooTHomieHveM (1), 3alHleM MpOM3BOJIB: 
HbIM aleMeHT Z, 9T H MOCJeQOBATeMbHOCTH B Bue NWpowspeyenua ZRp, rye 
R,— HeKOTOpbIit suIeMeHT KOHeEUHOrO NopsyKa. Tak Kak cbakTop-rpynna G/% 
JOKaJIbHO HOPMaJIbHa HW CMe@XKHbIe KMAaCCbl 


LRM: LR een LI ae 


CONPpsXKeHbI B HEH, TO CpeH HHX MOXKET ObITb JIHWIb KOHEYHOe YHCJIO pass 
JIMUHBIX. CyleqOBaTebHO, XOTA Obl WA OHOH Mapbl 9IemeHToB ZR; u Z 
OyeT BbIMOJHATbCA COOTHOLMeHHE 


(ZRi) (ZRi)* CY. 


V3 3TOrO COOTHOUICHHA BbITeKaAeT, AUTO 
te 
ZR RR; Eee. 


Tak Kak 9u1eMeHTHI R; H R; OTAMYHI [pyr OT Apyra u cofsepxKatca Be 


puoquyueckok rpynme ®, To amement R;R;* uMeer OTAMUAbI OT eMHHUBE 
KOHeYHBIN MopsoK. Ho Torga OTMYHbI OT eMHHUbI KOHeUHbI MOpA,OR 


OyleT HMeTb Tak2xKe H COMps2KeHHBI C HUM aulemenT ZR;R;*Z+ noprpynnl YM 
Oj\HakO 3TO HEBO3SMOXKHO, TaK Kak 9—rpynma 6e3 KpyyeHus. CreqoBarTedsib= 
HO, rpynma @ we wMeer GeCKOHEYHBIX KJIACCOB COMPAXCHHBIX 3JICMCHTOB, 
Teopema jlOoKa3anHa. 

3. U3 qoKasaTesIbCTBa TeOpeMbl HeMOcpeACTBeHHO yCMaTPHBaeTCAH Tak 
CIpaBeIMBOCTb CJleyLytollero MpeyJioxKeHuA. 

Teopema 2. Ecau nenepuoduxeckaa epynna & aeasemca pacwupenuem 
ce0e20 YeHMpa C NOMOLYIO AOKAALHO KOHe4HO epynnbl, MO ee aNeEMEHMbL KO 
HeuHoe2o NopAOKA Cocmaeasiom nodepynny (oWeBudHO, uNeapuaHmnAyro). Pa 
mop-epynna epynnot ® no smott nodepynne sasasemca abenesoii epynnoti bes 
KPY4eHusn. 

M3 teopem | u 2 BbiTeKaror: 

CneyctTBue | (4). Ecau ece Kaaccet conpasceHHelx anemenmoe Henepuo- 
Ouueckot epynne. 8 Koneunel, mo ee aAeMeHMbL KOHeUHO2O nNoOpaOKa cocmae- 
Asiom nepuoduueckyio nodepynny. Paxmop-epynna epynno. © no amoti nod 
epynne seasnemca adeneeoti epynnoti 6e3 Kpy4eNHuA, u, 6 YacmNocmuU, ecAU 


© — epynna 6e3 Kpywenua, mo ona cama abeneesa. 
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CaeyctBue 2. Ipynna © moeda u moaoko mozda ne umeem 6ecKone4- 
HOlLX KAQCCOB CONPAICCHHOLX ANEMeHMOB, KO2OA AUOO OHA AOKAALHO HOPMAAbHA, 
iub0 ABAAeMCA pactlupeHuem epynnel 6e3 KpYyYeHUA C NOMOLbIO HeEKOMOpoti 
(OKANbHO HOPMAACHOW epynnol, umeroLUM NepuocduKecKul KOMMYMaHM. 
JokasatenbcrTso. HeoOxoqumocth ycnosuli aToro TIpeJIOXKEHHA BbI- 
KaeT HeMocpefCTBeHHO H3 Teopem | u 2. JlocTaTouHOCTh ycTaHaBJMBaeTCA 
Jeqyrouum oOpasom. Ecau rpynnua @ nokanbno wopmManbHa, TO BCe Kwaccbl 
© CONPAKCHHBIX SJIEMCHTOB, OYeBHAHO, KOHeYHbI. Ecan rpynna © spaserca 
DaCIUHpPeHHeM Moyrpynnb YW Ges KpyyeHHA C NOMOUIbIO NOKaIbHO HOpMaJb- 
10H TpyMlbl W ee KOMMYTAHT NepHoguyeH, TO KomMytatTop [X,Y]= X1Y UXY, 

KOTOpoM X — NIpOH3BOJIbHBIH 3eMeHT H3 9, a Y — NpOusBONbHbIL 3/IeEMeHT 
13 @, OyfeT suemeHTOM KOHeYHOrO TopsyKa, cojepxalluMca B Noyrpynme Y. 
O TOra, BBHAy OTCYTCTBHA B Nosrpynne Y OTAMUHIX OT EMHHUbI JeMeH- 
OB KOHeYHOrO NopsyKka, [X,Y] = 1. Cnegoratenbuo, nogrpynna Y% cojep- 
KHTCA B WeHTpe rpynnp! ©. Tak wax daktop-rpynna G/% noKanbuo Hop- 
MaJbHa, TO, MOJb3yAcb Teopemoh 1, oTcloga nowyyaem, uTo rpynna © ne 
iMeeT Oe€CKOHEYHBIX KJIACCOB COMPAXKECHHbIX 3JIEMCHTOB. 


MouoToBcKHi YrocyapcTBeHHbIi yHHBepCHTeT Hocrymuuo 
um. A. M. Toppxoro Boris NEE 
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MATEMATHKA & 


tO. A. WAUIK HH 


O EJMHCTBEHHOCTH B OBPATHOM 3AJAUE TEOPHH 
NOTEHUMAJIA 


(IIpedcmaeaexo akademuxom M. A. Jlaepenmoeeoim 15 I 1957) 


1. 11. C. Hopuxos (') qoKa3a e(MHCTBEHHOCTh pellleHHA OOpaTHOH 3aqayun | 
MOTeHUHaa B KJIacce 3Be3KHbIX Te] MOCTOAHHOM moTHOcTH. JlambHenumMe } 
pe3yubTaTbl 10 STOMY BOTIpocy nosyueHbI B padoTax (? *). B macrosamjeh 3a- 
MeTKe JlaloTCA HOBbIe JOCTaTOUHbIe YCAOBUA eMHCTBEHHOCTH peUIeHHA OOpaT- 
HOH 3ayauM slorapnHdMuyeckoro MOTeH Mala. 

Teopema 1. Ecau epanuyo C, u Cy Oeyx pasautHolx 6olnyKAbLx OOAACMeL 
D, u Dy aeotam 6 Kpye06oM KONoUe 


RP ty? < 2R, (1), 


2de R — npouseonbHoe nNoAOoKCUMeAbHOe 4LUCAO, MO eHewHUe AOCeapuqdmuuecKkue 
NOMEHUUANL SMUX OOAACME NPU BANOAHEHUU UX MACCAMU C NPOUSBOABHOL NO- | 
AO HCUMeALHOLL NAOMHOCMOb?0 1. (xX, Y) HE MOeym moscdecmeeHHO coenadamo. 

Teopema 2. Ilycmo epanuuol Oeyx pasau4dHolx oOnacmeti, 36e30HbIX } 
omnocumenbHo noaroca 0, umerom 6 NOAAPHO cucmeme KoopOuHam (fr, ©) ypae- 
Henun r= ri (o) i = 1, 2), npurem 


| log r: (91) — log ri (92) | <K | 91 — 92 |, (2) 


ede K = tg(r/8)= 0,4142. Toeda enewnue nomenyuano amux o6aacmeti npu 
NPOUSBOALHOLL NOAOSCUMeABHOLL NAOMHOCMU He MOeymM mMogscOecmMeeHHO coena- 
Oamo. 


E, oepanudennaa ocopdanoeoii Kpueoll, u dynKkyua © = f(z) Konq@opmHo ub 
oOHOAUCMHO oMobpasKaem obaacmo E Ha Kpye |©|<1. Conocmaeum xaotdot 
mouxe ZC E 6 Kauecmee ee KpUueoAUHeLNoIX KOOpOUNaM uUcaa Fr = | f(z) 
u o=arg/(z). Ecau epaxuyor Oeyx pasauanolx obaacmeti, aeocaiumux 6 EB, 
umeiom 6 YKA3QHHOU cCuCcmMemMe KpPU6OAUHELHbIX KOOPOUHAM YpaeHenus 
r=rn(9)ur=r(9) OSCE < 2x), npuwem dyrkyuu r;(e) (i=1,2) ydoe 
Aemeopstom YcAaoeuto (2), MO BHeUWHUe nomeHYyUaALL IMUX Osyx OOAACMeL NpU 
NPOU3ZBOALHOW NAOMHOCMU } —>O pasAu4Hol. 

TakuM OOpa30M, TeopemMa 3 flaeT YCNOBHA eCMHCTBeEHHOCTH pelleHusa c6- 
paTHOH 3ayauH NOTeHUMasa B KJaccax OG6NacTelH, OTJMUHbIX OT KNAacca 3Be3qi 
HbIX. pu stom ocOOeHHO BaXKHbIM ABIACTCA CuIyYai, KOra TMVIOTHOCTb pac=| 
TipeyesieHHA Macc MOCTOAHHAa. 

2. Jlokaxkem Teopemy |. Mbt mpegnonaraem, uTo Hu OHA H3 OGsmacTeli D, 
wu D, He cojep2KuT [pyro WeMKOM BHyTpu ce6a. B npoTHBHOM calyyae TeO= 
peMa TpHBHasbHa. JLiA WOKasaTebCTBa JocTaTOUHO (!) MOCTpONTb B O6sAaCcTH 
D=D, U D, rakyio orpannuenHyto rapMonmuecky1o (pyHKUMIO u(x, y), 4TOOB 


\\4(% (ey) dedy —\\u (x, 9) w(x, 9) de dy 0. (3) 
D; D, 
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peOyemyio (byHKUMIO u(x, Y) MbI OnpeyemuM KaK pelmenve sajqaun JIupuxse 
APyrou, BooOuje ropops, MeHbuleH oOmacTH G nu 3aTem paclipocTpaHuM ee 


: 


BCIO O6sacTb D. 


Ilycts C—rpanuna o6nactn D, nexamasa B KpyroBoM Kkoubye (1); 
— KOMIOHCHTA, T. €. MaAKCHMAaJIbHadA CBA3HAA OTKPbITad YaCTb MHOKECTBA 
\ D, (usa D2 D,); ¢—puneraiwmaa Kk A Komnonenta MHOxKeCTBa 
M (Ci \ C2) (umm C1 (C,\.C)));. A — npamommnetinenti OTpe3s0K, coesu- 
HOW KOHUbI Py wu P, qyru c. Ilycrs ocu KoopquHat BbIOpaHbl Tak, UTO 
JEXUT Ha TIpaAMOH y = Yo, Upuyem spite A, T. e. pH y> Yo, HET TOUeK 
peceyenua Cy u Cy. 

PaccMoTpuM cHayaa ciyuali, Korqa yo >0. Iposeyem yepe3 KOHIbI 
(1, Yo) H Ps (x2, Yo) oTpeska A mpsmpre ft, vu ty, Kacalomlnecs OKpyxX- 
cTH x* + y? = R? nue “A, Hycrs B—o6nactb nomynmockocra y > Yos 
panuyeHHad oTpesKom A, npsmpimu t, u ty u, ecum t, u tg He MepeceKa- 
CH BHYTpH Kpyra x* + y? <2R?, pyro ero okpyxxHocru. B cusy BBINyK- 
cTH oOmacteh D, u Dz, o6nacTb A wenuKom pacnonoxeHa B B mu moxert, 
\JaCTHOCTH, CoBMagaTb c Hel. Ilycrb, qanee, « wu B—yyru oKpyxuoctTel, 
Mu sAtoUlMe TOUKH P, u Pz, exKalyHe, COOTBeTCTBeHHO, BbIe wu HuxKe A 
|Takve, YTO % MOJHOCTBIO OxBaTIBaeT O6lacTb B, oGpasya c A HauMmeub- 
Hii BO3MOXHBIM MpH 9TOM yrou 9; B KacaeTca mpaAmow ¢t; B TO u3 TOUeK 
| (i = 1,2), koropaa uMmeer 6OnbuIyio MO aGcomMOTHOH BeTMYHHe a6cluccy 
Yrom mMexgay A u 8 o603HauHM yepes b. Ecum, B wactHocTn, |x,|<R u 
BIS, TO B KayecTBe B OepeM NOyOKpyxXHOCTD, T. e. b= 7/2. 

SaMeTHM, 4TO, BBUAYy ycnoBux (1), BCerja BbINOWHAeTCA HepaBeHCTBO 


e <3. (4) 


|| Ilyctb, HakoHell, Y— Ayra OKpy2xXHOCTH, CoequHAIoMad P, u Py u jensa- 
la yroul Mexyy « w B nononam. Byyem ropoputTb, TO Ayr C My CooT- 
IKCTBYIOT Jpyr Apyry. B cnmyuae, Kora Yo<_0, OyfemM cuHTaTb, 4TO Ayrec 
DTBETCTBYe€T BeEPXHAA NMOJYOKPy2XHOCTb Y, MocrpoeHHad Ha A Kak Ha qMa- 
es 

| avn Tellepb rpaHuly C oOmactu D wu, 3aMeHAA Karkylo KOMNOHeHTy 
goxecTB. Cf} (Cy \C.) wu CM (C,\ Ci) cootsetcrByiome ef jyroto 
lpy2kHocTH Y, Tlosyyaem 3amMKHyTyto KpuByio [. B o6actu G, orpannueHHort 


Uiupuxsie mo clefyiouluM rpaHHuHbIM jlaHHbIM: u (x,y) paBual Ha oOueh 
cto C u I, a Takxe Ha Tex yrax Y, JIA KOTOPbIX COOTBETCTBYIOUIMe HM 
ic Cy, u paspa—1 na pyrax y, Aaa KoTOppix cCC,. IIpu jononnurenp- 
YCJIOBHM OrpaHHyeHHOcTH U(x, Y) OlpesesAeTCA TO 9THM JlaHHbIM OjHO- 


|| Tlokaxkem, uTo dyHkiMIo u(x, Y) MOXHO MpOfOMKHTb Ha BCIO OOsacTh D 
K, UTO OHA OyJeT NOJOKUTeIbHA BCIONY B Dy\D3 2 OTpHlaTeIbHa B 
IND, VW, CuIeOBATeNbHO, OyeT yAOBJeTBOPAT yculoBuIo (3) npu smo6ol 
JVOKUTeMbHOM MoTHOCTH yp. (x,y). PaccMOTpHM Jyry OKpyXXHOCTH Y, Ha KO- 
ol u(x,y)=1, u mycTb uMeem Teppbld cyan, T. e. yy > 0. Torga Kpy- 
of JBYYrOJbHHK, orpaHwyueHHbi fyramu B uy (HJM, Kopoye, AByyroub- 
Wk By), OyneT sexaTb B OOacTH G M Mocle HNBepcHH B flyre ¥ 
pelijieT B JBYyrOMbHUK ay. STO 3HayHT, YTO U(X,Y) MOKHO MpOfOIKUTb 
perysApHy1o rapMonMyeckylo *yHKIMIO Ha JBYYFOJIbHHK ay, IpHyeM BCe 
OJOUDKeHHbIe ee 3HaUeHHA OyAyT Sombie equHuUBI. Ecm Mpa 9ToM ¥ Jle- 
lit nuxe A, To B yByyrombHuKe aA OGyjeT u(x, y) > P00 Ecam seu 
jue A, paccmoTpuM B AByyroubHHKe Py orpaHHyeHHyto rapMOHMYECKYI0 
Wuxumo u(x,y), pasnyio | na y w —1 Ha B. Ona nocTosHHa Ha Kaxoi 
re OKpy2xXHOCTH, coeyuHsoulei KoHUbI A, M paBHa HyJIO Ha TOM W3 HX, 
ropa jlenuT yron Mexyy B® H { MonoJaM. Ora nocieqHAA Lyra, BBuy He- 
lpeuctBa (4), He MOxeT JIe%KAaTb BBILLUEe A, T. e. v(x, y) >0 B AByyroubHu- 
| = 

yA. Ho By CG. Cnefqopatenbuo, u(x,y)>—l nap u u(x,y) >v(x, y) 
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B By, T. e€. u(x,y)>>0 Bo BceM ABYYyrOJbHuKe aA. Bayly BKIIOUeHHs 
ACB cCaA nae yrBepxKeHHe JoKasaHo Ipu Yo > 0. 

Ecamu yo<i0, To u(X,y) MOXKHO MpOOUKUTH Ha BCIO NOJYMJIOCKOCTE 
y> Yo, Mpuyem u(x, y)>>0 Bcloxy B 9TOM MOMyMOCKOCTH, KpOMe, ObITb MO- 
*KeT, [ByyroubuHuKa 6A, rye 6— fyra OKpy2xHOCTH, OOpasyloulaA C A yrog 
x/4. OctaeTcd 3aMeTHTb, UTO COOTBETCTBYIOUad OOacTb A JexKHT BHE [BY- 
yrombuuKa 6A, Urax, u(x, y)>>0 seogy B D,\ Dz. AvanorH4Ho AoKasbl- 
Baetca, uTo u(x, y)<(0 Bewogy B Dz \ Dy. Teopema foKa3ana. 

SameTuM, uTo Teopema 1 ocTaeTCH CMpaBeIMBOH, eC MBI, COXpaHHI 
o6uyve vacTH rpanun C, u C, o6macte D, u D2, 3aMeHMM HX YaCTH, JeKa 
miwe B AByyrombHuKke aA, MpOHSBOJIbHbIMA XKOPaHOBbIMH JYraMH, Take 
pacnosioxenHbimu B «A, coeqHHsIONIHMH ero BeplivHb! Py WH P, UM He Nepe 
cekalouluMuca BHyTpH aA. AHanOrMuHble 3aMeUaHHA MOXKHO CfeaTb K TeO 
pemaM 2 u 3. 

3. B xslaccax o6nacTeli, pacCMOTpeHHBIX B Teopemax 1—3, Kak KOMMaKT 
HbIX Klaccax, HM€€T MeCTO YCTOMYMBOCTbh pelueHHa OOpaTHOH s3ayauu NOTeH 
uuasia (5) B ceqyioujeH dopme. LpeqnonoxwxuM, 4YTO 3HaYeHHA NOTeHUMAadé 
V (x, y) 3ayaHbI Ha OCH x, a BO3MyIalowan COacTb D HaxoyHTCA B HeKOW 
TOpoH 3ayaHHow orpaHuyeHHOH oOnactu E nomynmockoctu y<.—1. Pae 
CMOTPpHM COBOKYMHOCTb oOsacTeh {D}, mexaulux B E U yOBJeTBOpsAIOIHY 
yCJIOBHSAM OHO u3 Teopem 1—3. OnpegenuM crTeneHb 6n30cTH OOacTelt 
YHCJIOM 


max [1 (¢)—r2(¢)| 
PEL, 270] 


MH WOTCHWLHaJIOB — YNCJIOM 


sup | Vi (x, 0) — Vo (x, 0) | 
mecice logVG—m +a? 


re (Xo, Yo) — PUKCHpOBaHHaA TouKa OOsacTu E. 
Teopema 4. na awbooe0o ¢>0 cywecmeyem makoe o(c)>>0, ume 
€cAU 3HaXeHUA NomeHuUAaNOs V;(X, y) U Ve (x, y) Oeyx oOaacmeti Kaacca {D} om 
Auuaiomca npu y = 0 menowe, vem Ha o(e), mo camu OO2acmuU OmcmoaAm OpY: 
om Opyea meHbwe, 4em HQ é. 
B 3aksouenHe aBTop OnarogapuT I]. C. HopukoBa, Nok pyKOBOZCTBOM KO 


TOPOrO BBINOJIHeEHA 3TAa pa6ora. } 


Matematuyeckuli uncTuTyT um. B. A. CrexoBa Tloctynuio 
Akagemuu HaykK CCCP 11 I 1957 


UMTHPOBAHHAA JIMTEPATYPA 


11I1.C. Hopu Kos, JAH, 18, Ne 3, 165 (1938). 2? JI. H. Cperencxu id, JAM, 
99, No 1, 21 (1954). 3B. K. HBanos, Joxtopcexas pucceptranua, Matem. WHCT. HM 
B. A. Crexnopa AH CCCP, 1955. 4B. TW. Cumouos, KangngatcKkaa qucceptauna, Mock) 
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Hoxnann Akanemun nayr CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


A. B. WITPAYC 


O CHEKTPAJIBHbIX ®YHKUMAX JWOdSEPEHLMAJIbHOLO 
OHEPATOPA YETHOFO TMOPSIKA 


(ITpedcmaeaeno axademuxom A. H. Koamozoposoim 23 I 1957) 


1. Ilycts /[y] — camoconpsxenHoe o6bIkHOBeHHOe pudbbepeHMasbHOe BEI- 
raxKeHHe YeETHOTO NOpAKa C BelleCTBeEHHBIMM KOSd<PHIMeHTaMN, 3ajlaHHbIMH 

mpoMexyrke (a, b), KOHIbI KOTOpOro perysApPHbI HIM CHHTYIApHbI — Gespa3- 
Reo. Kak u3BeCTHO, BbIpaxeHvem /[y] mopoxyaetca B rubOepToBoM mpo- 
pauctBe L*(a, b) cumMerpuueckult AudhdepentvanbHbli onepatop L c MHHH- 
aJIbHOH oOOsacTbIO ompegeteHun*. Ha ocHoBe ycTaHOBJIeHHOH B 3aMeTKe 
BTopa (*) dopmMys OOOOLIEHHEIX Pe3OIbBeHT ONepatopa L B HacTostlel pa- 
oTe flaeTcs adcbeKTHBHOe MOCTpoeHHe BCeX CIE€KTPaJIbHBIX MyHKUMH sTOrO 
nepatopa. B mpemnomoxenuH, 4YTO 06a KOHI.a NpoMexkyTkKa (a, b) perysApHE, 
ecmenyeTca Kslacc KpaeBbIX 3afau C KpaeBbIMH YCJOBHAMM, 3aBHCALLMMH 
TlapaMetpa, WU ycTaHaBHNBaetcaA opMysia pa3ox%KeHuA MO COOCTBeEHHbIM 
YHKUMAM TaKUXx 3ayau. 

2. B pa6ore (4) noka3aHO, 4TO wWoOad oOOoOmleHHaA pe3s0ubBeHTa R, 
Im \=4£0) onepatopa L aBaseTCA HHTerpasIbHbIM OMepaTOpOM, HM MoyyeHa CooT= 
ceTCTBYIOULaA opMyia aa ero spa A(x,s; i). OOo3sHauum uepes 
Kl kl (x, s; 4) TakHa3bIBaeMble KBa3HNpOWSBOJHbIe STOTO apa j-ro nopayKa 
fO x u k-ro nopsagzKka no s (j, k = 0, 1,...,2n—l). 
| Tlonoxum 


myn (A) = Yo [KU-2P-H (X9, XH — 0; A) + KU-DR—-1 (x9, Xo + 05A)] 
C= Prete pe 


yle X) — Kakac-nu60 (puKCHpOBaHHaA TOUKa MpoMexyrkKa (a,b). 
| Marpuunyio dpyHKuHto 


M (h) = || je (X) Ih" 


joH pe3s0ubBeHTHI R, **. 23. ; 
| Teopema 1. Xapaxmepucmuueckan mampuya M (h) ato6ou o606wenHou 


Jez0noeenmot R, onepamopa L seanemca peeyAsprot Pynkyuek napamempa h 
|eepxneti u nuocnett noaynaockocmax, npurem M (h) = M* (4). Z[aa ato6oz0 
| Ha eepxHell noAYyNACCKOCMU MampuYya 


Im M (h) => IM (Q) — MQ] 


BANEMCA IPMUMOGO-HEompuyameoHolt, Im M (A) > 0. 


* OcHOBHBIe onpezeneHHA HM akTbl, Ha KOTOPbIC MBI 3/eCb CCHIaeCMCH, U3102KeHBI 
Ampumep, B (!,?). i 

** B pa6ote (4) maTpuua M (A) onpedenseTcA HeMOcpeAcTBeHHO dbopmyou (9). 3amerum, 
ro B 9TOH bopMywe MpomyuleH MHOMKUTEJIb 1/, mpH MaTpue Qy (A). 
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IIpu mo60om kommiekcHoM A BBefeM B pacCMOTpeHHe CHCTeMy (yHKWUAH 


yi(Xs); Yee), Seok er (1) 
KOTOPpbIe ARBJIAIOTCH peleHiaAMu ypaBHeHiA 
. ily} —iy =0 


HW YOBJETBOPAIOT YCJOBUAM 


ye 
rye BbIpaxkeHue cepa OGOsHayaeT KBaSHIpoHMsBoOAHy!o NopayKa j — 1. 

Uepes y(x; 4) 0603HauMM MaTpHUy-cToM6el, cOCTaBJIeHHyIO 43 (byHKUME 
(1), a wepes y’ (x; A) — cooTBeTCTBYyIOWLy10 TpaHCIOHMPOBaHHy!O MaTPHLly. 

Ilyctrs Ey (-w<t<_+o)—nponspoubHaa ciekTpasbHad yHkKUMa 
onepatopa L (poo6ue HeopToroHasbHad) u Ry — CooTBeTCTBYyIONIad eH 0606- 
meHHad pesouppenta. IIpumeaa Kk o606mleHHOH pesombBenTe Ry copmysy 
oOpamenun CrumbTbeca, nousyyaem cbopMyvly BCeX CMeKTpaJbHbIxX yHKuMH 
onepatopa L. 

Teopema 2. IIpu atobolx eetecmeennolx « u B onepamop 


Fete 9 Bet Baie 
im Tse 2 


(xp-4) =e je al 2 ie 


Boe 


sleanemcna unmeepanctolm. Eeo sA0po onpedeanemca no dopmyse 


¢ 
K (x, 83 0, B) = Sy! (x34) aT (2) y (8:2), 


a 


20€ 
Xr 
T (4) =— lim | ImM (c + ix) de. 
ae +0 9 
ITpu amom 
b PZ) 
\1K (x 8:88) Pds<oo; (K(x, 8:4, 8)Pdr<oo 
k a 
(Q5 s <b). 


C Teopemoli 2 TecHo cBa3aHo culepylomjee mpesnomenne. 


Teopema 3. Jaa ao6oti dynkyuu f(x)€L? (a,b) umeem mecmo pas- 
NOMCeHUC 


+00 | 
F(x) = | y' (aT OQ) nd), (2) 

20e 
2 1 (F:2) = {VF (s) y (8A) ds. (3) 


ITpu smom unmeepaav @ npasoix uacmax dopmya (2), (3) cxodsamcsa coom- 
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-MCMBEHHO 6 CMbICAe mempuK npocmparncme L?(a,b) u L? (— oo, + 00) 
/ umeermn mecmo paeexcmeéo 
| 


b co 


VIF @)Pdx = | at (sa) aT On. 


a —CO 


3. IIpefnonoxum tenepp, uro 06a Kona TIpoMexyTKa (a,b) perysspHbr. 
IIyctb A (A) u B(A) — KBaipaTHbIe MaTpHUbI NopayqKa 2n, 3aBUCALLMe OT 
MIJI€KCHOTO NapaMetpa A wu yOBMeTBOpAIOUMe CemyIOUuM yCJIOBH AM: 

a) paHr IpsMoyrovbHol Matpuubt || A (A) B(A) || papen 2n mpu smo6om A; 
6) A(A) u B(A) —uenpie marpuunpie (PyHKUMH Mapamerpa A; 

B) Ip s0OOM HeBelecTBeHHOM i 


= 1B 0) JB" A) — AG) IA" ENDO, 


Ae KOCOCHMMETpHUecKad NopsyKa 2n Matpuua J umeeT BUY 


—! 
== 


PHyeM Ha BCeEX HeEOTMCYCHHBIX MeCTaX HaXOJATCA HYJH. 
Kaxyaa dyHKuna y(x), qua KoTopoh J[y] umeer cmbicn, OOnaqaer a6- 
fOUIOTHO HEeMpepbIBHbIMH Ha oTpe3Ke [a,b] KBa3sMnpousBoyHbiMu yl/l (x) 


=0,1,...,2n—1). Uepes y (x) O603HayHM OfHOcTONOUeBy!IO MaTpHU- 


Mal (x), .. . yl2n—i) (x). 
| Paccmotpum caeqyiomlyio Kpaepyto 3afauy; 


L[y]—)dy = 0, (4) 
A()y(a) + B(A)y (0) =0 *. (5) 


Kpaepomy ycuiopuio (5) cooTBeTcTByeT HeKOTOpad OOOOMLeHHaA pesoJIb- 
reHTa R, onepatopa L; qua moo dbynxunu f(x) €L°(d,b) Raf pu smo- 


L[y]J—dy =f, 


IoBeTBOpsIomee KpaeBomy ycwoBulo (5) (cp. (*)). Baarogqaps aTomy o6cTo- 
rebCTBY peqoxweHud 06 OOOCCHICHHbIX Pe30NbBEHTAX MH COOTBETCTBYIOWLUX 
eKTPAJIbHBIX (PYHKUHAX OKASbIBAIOTCA MOJeSHbIMH Mp HCCeqOBaHuM Kpae- 
bi sanaun (4), (5). : 

Teopema 4. Bce co6cmeennole sHauenun Kpaesou sadauu (4), (5) eewe- 
M6eHHbL, A UX MHOOKeCMBeO CUeMHO U coenadaem C MHoODLeCmMeoM NnoAtocoB 


omopdHoli mampuuHott dynKyUu 


S YD a 


M (d) =3/2[A (A) Y (@ 2) + BAY (6; NT? X 
Xx[AMY (a N—-BAWY OG NWt, 
* KpaeBble 3ayjayuH Takoro THMAa BCTpeualoTCH B IpHJORKeCHHAX (cm., Hanpumep, (8), 
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Wey 


20e Y (x; ) — mampuya KeasunpouséeodHelx, CoomBemcmeyrolyUx Cucmeme (1), 
m. e. 


Y (x5 2) = Gr Ys HoH N- «You (44) IL 
Bce amu noarocot npocmole. 
Ilycrb 
As DG oe GS 
OCEOBATEbHOCTb BCeX COOCTBCHHBIX 4HCe KpaeBol 3ayauu (4), (5). 


O6osHauuM uepes 7), BbINeT MaTpHAHO cyHKuuH — M (A) B TouKe Ag. 
Tlono2xuM 


Hy (xs) = y' (Be) Pay (S20) Oe Sk =a 


M BBeJeM B pacCMOTpeHHe MHTerpadbuble onepatoppl Q, B L?(a, b): 


Qof = | He (as) (@)ds-» (= 1,2, a4), 


[Ipu mo6om Rk onepatop Q,, OYeBHAHO, HeEOTpHaTeJeH. 
O6o3HauHM Yepes IN), WOAMpOcTpaHCcTBO COOCTBeHHHIX (PYHKWHA KpaeBow 3a- 
jauu (4), (5), CooTBeTCTBYIONIMX COGCTBeEHHOMy 3Hay¥eHHIO hp, (R= 1, 2,...). 
Teopema 5. J] pu aobomik (k= lh 2.0% 4), 


Q2.L? (a, b) = Qr IN, = Mn 


Teopema 6. Beaxaa dynxyua f(x) us L? (a,b) pasaaeaemca 8 cxo- 
Onuulicn 6 mempuKe aMoeo Npocmpancmea pAOd no coOcméseHHoim MYNKYUA. 
Kpaeeoli sadauu (4), (9) 


f= 2 Qf. 


Y AbAHOBCKHH TOCyAapCTBeHHbI MeLarorHyeckuli HHCTHTPYT 
um. HW. H. Yapsanopa TlocrymHsio 
10 V 1956 


UWMTHPOBAHHAA JIMTEPATYPA 
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patoppl, 1954. %A. H. Tuxouos, A. A. CamapcKkuit, Ypassenua matemaruye 
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Aoxuano Akanqemuu nayr CCCP 
1957. Tom 115, Ne 1 


PHSHKA 


K. HW. AJIEKCEEBA, C. MH. BPHKKEP, H. JI. FPHFOPOB, 
®. J]. CABHH u H. A. INEPBAKOB 


OMPENEJIEHHE MOTOKA MNEPBHYHbIX KOCMMYUECKHX 
YACTUM HA WHPOTE 31°N 


(]pedcmaeaeno axademuxom JI. B. Cxo6eaousinoim 15 I 1957) 


| IIpu onpegenenuu ceyeHuad Heympyroro B3aHMOjeHCTBUA YacTHIL KOCMH- 
CKUX JyyeH Cc ALpaMuM yruepofla MU BOJOposa HaMM Oba U3MepeHa HHTeHCHB- 
CTb 2KECTKOH KOMIOHCHTHI B CTpaTocdepe. OTH M8MepeHHA NO3BOMNIM OMpe- 
}IMTb MOTOK Me€pBMYHbIX YaCTHIL Ha rpaHule aTMocdeppl. CratTba cosepxKuUT 
kucaHHe IpHOopoB JIA M3MepeHHA CeyeHHA Heynpyroro B3aMMoselicTBHA 
| PpeSyJIbTAaTbI H3Me€PeHHA MHTCHCHBHOCTH 2KeCTKOM KOMMOHEHTHI (pesysJIbTaTbl 
|;MepeHua ceyeHui OyLyT ONyOMMKOBAaHbI B CJeAYIOUAX CTaTbHAX). 

CxemMa paciouioxKeHuA CYeTUHKOB U CUJIbTPOB B NpHOopax pHBemeHa Ha 
mic. 16. Temeckon, BbIJeJIABIUIHH BepTHKaJIbHbIM My4OK KOCMHYeCKUX 4aCTHL, 
CTOA “3 Tpex paxgop A, B, C camMoracamMxca CueTYMKOB, BKJIIOUCHHbIX 
CX€My TPOHWHbIX coBMafeHu, u pxawa D rofocKomMueckHx Cu¥eTUMKOB, 3a- 
PHIBABINHX MOUTH BECb TeJIeCHbIM yrom mpHOopa. Jina BEleneHua MpOHUKato- 
eH KOMNOHEHTbI KOCMH4eCKHX JyUeH MexKAy paAwamu B u C TeneckonMueckux 
HETUHKOB Obl MOMeuleH CbubTp H3 8 cm Pb u 0,9 cm Al. Ounerp ¥ us uccse- 
VeMOrO BelecTBa (CNJIOWHOM IMHHeH OOO3HAYeHbI KOHTypbl (PUMbTpa U3 rpa- 
Ta; IyHKTHpOM — KOHTYypbl @usibTpa u3 Mapaduua), HanpumMep rpacura, 
CTAHABJIMBaJICA Ha BarOHeTKe HM aBTOMATHYeCKH Yepes KaxkKyble 3 MHH. BABH- 
AJICA B UpOcTpaHcTBO Mexy patamu A uw B Teneckonmueckux CYeTHNKOB MIM 
DIIBUTaJIcCA H3 Hero, TaK YTO H3IMepeHHA Cc TpaduTOM HU M3MepeHHA choHa (a 


la, BOLOposa u cBuHua. Kpome Toro, Bce Tpx paya A, B, C remeckonuueckux 
MeETUMKOB ObIIM TakxKe BKJIOUCHbI Ha FOMOCKON *. 

| Umnynbeom, yupaBasronjuM paOoToli mpHOopa, ABJIANOCb TpoOMHOe CoBma- 
eHve paspaloB B pafax cuerunKos A, Bu C. OnHako mpu oOpaborKe pesyJIb- 
MTOB HAMM BCera YYNTbIBAIMCb TOJIbKO Te CLyYaH, Kora TpowHoe coBnayenue 


lbripoBoxkKqa10cb cpaOaTHIBaHveM OHOrO u3 cueTUHKOB pxAfa D (yeTbIpexKpat- 


HbIe copnafenusa). Jia perucTpaluu JIMBHeM HaMM Oba MCIONb30BaHa CxeMa 


HaMMOBOrO ToflocKona c THpaTpoHamu MTX-90, BKsOUeCHHEIMH B aHOsHbIe 


hen JaMi WU ABJIABIUMMHCA WMHAHKaTOpaMu cpaOaTbIBaHHA AaHHOTO ToOO- 


} ommueckoro HoMepa. Bce pe3ysibTaTb! paoorbl mpHOopoB mepefqaBasucb 
I 3EMJIIO TIO paylMO M 3alIMCbIBaJIHCb Ha JBMKYUeHCA KMHOMJICHKE C MOMOLLbIO 
loroperucrpatopa. Ha Bpemal lepexaun TOMOCKOMMUYeCKUX JaHHBIX Jamu! Poccu 
| OKHPOBAaJIHCb CHelMaJIbHbIM KOHTYPOM BO H30ex%KaHHe HaJOXKeCHHA MMITYJIb- 


HOB, OTHOCAIMXCA K pa3HbIM YpaBJAIOWMM CurHasamM. Paspematomjan cnoco6- 


* Pagmeppi cuetuuKos: A, B, C: yuameTp 22 mM, reoMeTpHueckas TmHHa 200 MM, B KaxKjOM 
Hany 5 cuetunxos; D, K, L, M, N: quametp 33 um, auHHa 300 mm; G, H: quametp 33 mM, amHHa 
150 mM; Ky, £1, Mi, Ni, E: nuamerp 22 mM, Anuua 300 MM. TouujHHa cTeKa CTeHOK C¥YeTYHKOB 
0O—1,5 mM. 
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HOCTb TelecKkorla Oblia paBHa 3-10° ceK., rogqockomMuecKHX HOMepoB — pa3 
Had [Ist pa3sHbiIx rpymn cuerunKos — oT 1-10 go 2-10° cex. 

Hamu 6pblm0 mogHATO B cTpaTocdepy B 1954—1955 rr. 7 mpHoOopoB 
qBa c rpadpuTopbim @umbTpom (16 r-cm?) uw d@usbTpom us 8 cm Pb + 0,9 cr 
Al; ueTpipe c dunprpamu u3 napaduna (18,8 r-cm?) urpaduta (16,0r-cm *) 
u (bumbTpom 8 cm Pbh+0,9 cm Al B TemecKone; OAMH C (HIbTpamMu U 
napaduna (18,8 r-cm?) uw rpaduta (16,0 r-cm?) 6e3 cBHHIOBOrO *usbTp 
B TegecKore *. 


a 6 


= a =i/ 
cm mun" cTepad 


80 
D 
A 
60 
H 
y 
S 
S 4 
S if . 
S 95 0 cm 
= 


200 400 600 2-cn® 
(nyOuHa Qmimocwpepy & 
Puc. 1. a— 3aBucuMocTb HHTCHCHBHOCTH K. JI. OT BBICOTHI Ha 
TreOMarHuTHOH wHpoTe 31°N 


1 — 5—)Kectkas kommonenta, 6,7—NoHad MHTeCHCHBHOCTD} 
6 —cxeMa pacnosoxKeHuA CUeTYHKOB H GuJIbTpoB 


Jina onpeyeieHua NoTOKa NepBHUHBIX YaCTHIL AOcTaTOUHO ObIIO ompe- 
JIeIMTb M3MeHeHHe C BbICOTOH MOMHOTO uNcIa cpaOaTHIBaHHH mpH6opa 
(3a BbIUCTOM TOJIbKO H@JOKaJIbHbIX JIMBHEH) H TOJYYeCHHYIO 3ABHCHMOCTb 9KCTpa- 
NOJIMpOBaTb K rpaHule aTMocdeppl. Tem He MeHee, Tak KaK HCCJIeOBaHHe BbI- 
COTHOFO XOJla 3JIEKTPOHHO-AJePHbIX JIMBHEM W3 CBHHIa B YCJIOBHAX xopomen 
PEOMETPHN TpeACTAaBJIANO CAMOCTOATEbHbIM HHTEpeC, MbI Be OOpaboTKy Nosy- 
YeHHOrO MaTepHasla CJIeYIOWIMM OOpasoM: 

lOquHOUHAA YacTUWa—CpabaTHIBaHHe MO OJHOMY cuerunKy. 
B Ka2KJOM H3 ueTbIpex pagos D, A, B u C reneckona 6e3 muBHeBOrO cpabaTHI- 
BaHHsA YroocKonMyueckux cueTunKoB K, Ky, L, L1, M, Mi, N, Ni, B,C, Ea 


* Teometpuyueckult @akTop mpHOopos MbI OMpeeANIH CpaBHeHHeM H3MepeHHO MmpHOOopoM 
HHTCHCHBHOCTH B  TOUKe CTapTa (reoMarHuTHaA wMpoTta 31° N, rayOuHna atmocdhepp 900 r/cm? 
C aOcO/IOTHOM HHTCHCHBHOCTbIO NOTOKA KOCMHUCCKHX JIy¥el B STOH We TOUKe, KOTOPyiO MbI OMpe- © 
AeHIH pacueTHbIM myTeM. IIpuH pacueTe MbI BOCcMOb30BaIHCb: 1) a6couOTHOH HHTeHCHBHOCTbIO 
%K€CTKOH KOMMOHCHTbI Ha ypOBHe Mopa Ha wHpote 50° N np duaptrpauuu 15 cm Pb (0,500-+ 
-+0,006 uacrun:cm~* mun-! crepan-!) (1), mepecunTanHot na 8 cm Pb (0,534 uactuu-cm-2- 
-MHH™*-cTepan—!); 2) umporubim sdextom Mexygy 51° N nu 31° N — 0,95 (2); 3) BatcorHbim xooM. 
mexyty 1000 r-cm~? w 900 r-cm~?—1,20-++0,01 (io qaHHEm H. JI. Ppuroposa). M3 atHx qaHHbIx 
cueqyeT, YTO aOCOMOTHAA HHTCHCHBHOCTb B TOUKe cTapta paBHa 0,534-1,2-0,95= 0,609 uacrun: 
‘cm? mun} crepag-}. Teomerpuyecku dakTop fa pasHbix mpu6opos oTmMuasica He Gompule 
yem Ha +5% or cpequero sHayenua 16,5. 
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2a JIuBeub, oOpas0BaBlIHHCA BHe PUNMBTPOB (He- 
OkKaIbHHM JWUBEeHS). B oTy KaTeropuio AMBHeH MbI OTHOCHIM, Ha- 
JpHMep, Cilydau, Mp KOTOpEIx B pany A umn D cpa6arbiBano Gombe OHOrO 
yeTuuka. Kpome Toro, HeOKasbHbIe JIMBHM B 3HauNTebHOM KOmMUYeCTBE pe- 
MCTPHPOBaJIHCb TaK%Ke M CY€TUMKAMM, HeMOCpeCTBeHHO OKPy2KaBLIHMM rpa- 
OMTOBbIN (apaduHOBbI) dubTp (cuerunKku K, K,, B, L, L,). OTM JMBHH, 4u- 
JO KOTOPBIX IIpaKTHYeCKH He MeHAOCb Ip MocTaHoBKe Y B TesecKON, HCKJIO- 
aJIMCb B Pa3sHOCTHOM 9ppexte rpadbur — cou u napacbun — rpacur. 

3. JJu#BeHb B BepxHeh 4wacTHu npu6opa— cpabareBanne 
(0 OJHOMy CueTUMKy B pxgax D u A oT uacTHUbI, NpOMsBOAAMeH MHBeHb, H, 
pome Toro, CpaOaTbiBaHue He MeHbIWe ABYX CUCTUNKOB M3 YMCA HENOCpesCTBeHHO 
(Kpy2XaloujMx rpaduTospii (napadunoppii) dunsrp (cueruuxu K, Ki, B, L, 
H€3aBHCHMO OT CpaOaTbIBAHHA CUeTUMKOB, PaCHOMOXKCHHLIX OKOO CBUHIa. 
Jiyuav B3aMMojfelicTBul Brpadure (napaduve) nonaqanu B KaTeropuio TMBHEL 
BepxHeH uacTu mpHuOopa. 

4. J/IMBeHb BHU KHEeH YaCTH Npu6opa (nuBenb u3 CBUHIA) 
cpaOaTbIpaHue No OfHomy cueTunKky B pagax D, A, Bu Cu cpaOatipanne cuert- 
uxos M, M,, NV, N, 8 auBue, 1H60 cpa6aTbIBaHHe M10 OAHOMY CueTUHKY B psAax 
», A, Bemecte c paOorol no 1Ba u Gosee CueTUHKOB B OJHOM U3 psoB C nan E. 
aKMM OOpasoM, B Hu2xKHeH YacTu NpHOopa MbI PerucTpupoBasIN TOMbKO Te JMBHU 
3 CBUHILa4, KOTOpble He COJepxKav yacTHL, UAymUx BBepx. I]pocmorp rofocKo- 
HMUCCKHX KaPTHH STHX JIMBHEM NoKasaJ, uTO B 96% cmy4aeB yepes cpaboraB- 
we B TeJIECHOM yrvie IpMOopa CYeTYHKH MOXKHO GSpblIO MpOBecTH MpAMy!O JIH- 
MIO, COOTBETCTBYIOMLY!O IlyTH UYaCTHUb, OOpasyrollel JIMBeHb B CBHHIEe. 
O O3HauaeT, 4TO TIPHMeCb HeJOKaJIbHbIX JIMBHeH B JIMBHAX U3 CBHHIAa 
ce mipeppnuaeT 4%. Jina ompeyeneHua NomHOrO MoTOKa wacTUI, Ha rpanume 
MmMocdepbl MbI UHCIONb30BaIH U3MepeHHA C MpOHNKarlomel KOMMOHeEHTOM 
OCMHUeCKUX JyueH Oe3 rpaduTosoro (napadunosBoro) durbTpa. B pesyabTaTol 
3MepeHui Oblia BBeyeHa NonpaBKa Ha 4-JIMBHH M CulyualHble CoBnayeHua. 
lonpaBka Ha 6-JIMBHH BBOJMsacb 0 JaHHbIM Ha3eMHbIX M3MepeHuhi *. 
Ha pue. | a fa B aOcOuIOTHBIX eMHUILaX BbICOTHHIM XOX UacTHL, He aBWuXx 
WepHbIX B3aHMOLelcTBUK B pubTpe Pb-+Al (ofMHouHbIe yacTUUb, KpuBasn /), 
| BBICOTHBIM XO 3aperMCTPHPOBaHHbIX B HHKHEH yacTH MpHOopa AepHbIX B3a- 
KMOelcTBUH BpuLTpe Pb + Al (kpuBaa 2). 

AvasIM3 JIMBHEM B BepxXHeH uacTH MpHOopa pH H3MepeHHAX C CBHHILOM 
6e3 CBHHIa B TesecKoNe MoKa3aJ, 4YTO JHBHH H3 CBHHWa C YacTHuaMy, 
onayaioujuMu Bp cueruuKkH K, K,, B, L, Ly, coctaBaatoT oKosIo 30% oT 
Cla JIMBHeH, 3aperuCTpHpOBaHHbIX BHH3Y. YUHTbIBAA BOSMOXKHOCTh HeOOJb- 
yoro mpucueTa B HalleM mpHOope, a Tak»%ke HM MMelollMecH B MHTepaType 
AHHbIe MO YrJIOBOMY paclipesesIeHHIO JIMBHEBbIX YaCTHIL B JIMBHAX, HaGJIO- 
AeMBIX B (oToMacTHHKax (°), BeJIMYHHY MONpaBKW Ha «OOpaTHbIli TOK» JIMB- 
eli 43 CBUHIa MbI NpvHasM paBHoll 15% OT yMCJa HBHEM, 3aperucTpupo- 
}AHHBIX BHM3y. Kpupaa 3 qaeT HCO AePHbIX B3aMMOJeHCTBHA B duJIbTpe 
b+ Al, ucnpaBsenHoe Ha JMBHH M3 CBHHWa C YaCTHWaMM, HAyMIHMM BBepx. 
| Kpusaa 4 apmaetcad cyMMoH KpHBbIX J M 3, T. e. MpeqcraBsiaeT cobon 
HOJIHBIM MOTOK uaCTHIL 2XeCTKOM KOMMOHEHTH! (MpopearHpOBaBlLUAX UH HeMpope- 
PHpOBaBUIMX C BelecTBOM pusbTpa Pb + Al) Ha pasMUHBIX BbICOTaX. DKcTpa- 


* B 19491950 rr. K. VW. Anexceepa u C. H. Bepuos nposes cnelMasbHble OMNbITbI 10 Ha- 
HIOMeHHIO OOpasoBaHHA 5-3CKTPOHOB MOJIHBIM NOTOKOM wacTH, K. Jl. B rpapuToBoM @unbTpe 
Ijnomagb untpa 20X20 cm?, trommuna 1,0 r-cm~®) Ha pasHbIx BbIcoTax. Bpi0 oOnapy2xKexo, 
[ro npouent 8-1uBHeli (B OCHOBHOM JIMBHH C UMCsIOM CpaOOTaBLIMX CYeTUHKOB He Ooubule 3) To 
THOUCHHIO K YHCHY 3aperucTpHpOBaHHbIX OMMHOYHDIX YACTHL, Ha BCEX BbICOTAX OT YPOBHA MOPH 
» 20 KM mpakTHueckH He MenseTca. HeGombuloe BospacTaHke MpoueHTa AWA BLICOT Combe 20 kM 
| octoptiom OblIO BbISBaHO MPHMECbIO SCKTPOHHO-AAePHBIX JIHBHCH, BOSHHKAIONIMX B HCCIe- 
YEMOM (HJIbTpe Ha 9THX BbICOTAX. 

|| B Hammux npxOopax $-nuBHH, perucTpupyemble CyeTuHKaMH, OKpy2KaloulMMu cBHHen (M, 
1, V, Ni, C, E), cocrapnsann(6,85-+0,12)% of uvcsa 3aperHCTPHPOBaHHbIX ONMHOUNBIX YaCTHL. 
“ucno §-nuBHeli B BepxHeli uacTH mpHOopa Mp OTCyTCTBHH usbTpa & coctapaano (3,00-+ 
110,15%). Uacruupr, conposoxqaBuiMecsa 5-JIMBHAMH, Mbl IpHCOCAHHAJIM K KaTerOpHH OMMHOUHBIX 


JAcTHI, He JaBluHx sjlepHOrO B3aHMOfeHCTBHA B (uNbTpax. 
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NOWALHA TOM KPMBOL K rpaHuue aTMOcheppl JaeT 3HayeHHe MOTOKA M€PBHUHBIX | 
yacTHl, Ha rpaHuue aTMocieppl, paBHoe 2,0 yacTHIbI-cM ?- muH ?-cTepay t. 
Viuocrpannpie aproppl (4) qaioT Avid MOTOKa MepBMYHbIX YaCTHUbI Ha rpanuye 
aTmocepbl Ha reoMarHuTHo wupote 31°N snayenve 2,7—2,8 uacTHt-cm ?- 
‘mun ?-crepay?, mpuHmMepHo Ha 30% mpeBpliuarollee HateHHoe HaMH 3Ha- — 
yeHve (2,0 vuacTHitbl-cm ?-muH+-crepay?). Bo3moxHo, 4TO 6ompuree — 
3HaueHHe MOTOKa HMM MOyyeHO BCJIeACTBHe HeMOJHOrO HCKJIOUCHHA HeJIO- ; 
K@JIbHbIX JIMBHeH (MO HallMM JlaHHBIM, Ha OOJIbINMX BbICOTaX HeJIOKaJIbHBIC | 
JIMBHM COCTaBAAIOT OKOMO 30% OT MomHoro uNCIa CpaOaTbIBAaHHH mpHOopa). — 
Ha puc. la mpuBeleHa Tak- 
Ke KpuHBad 5 BbICOTHOrO xoa 
OJMHOUHBIX YaCTHI, MOyueH-— 
uaa C. H. Bepxospmm u A. H. 
UapaxubsaHom (°) B 1951 r. co 
CBHHILOBbIM (PHJIbTPOM TOVJILIIH- 
HoH 10 cm Ha wuporte 31° N*. 
Kpuspie6u7 Ha puc. la ator, © 
COOTBETCTBEHHO, BbICOTHBIM XOX 
ONMHOUHEIX YaCTHY, C Mmpo6erom 
> 20 r/cm? serkoro BelllecTBa 
(puibTp us rpaputa (mapa- 
cpuHa) TomuHoH 17,4 r/cm? u 
CTeHKH C¥eTUHKOB ~ 2,6 1r/cm?) 
Mo BBICOTHBI §=6XOX = HO.THOW 
_ WHTC€HCHBHOCTH KOCMMYeCKOro 
100 200 300 400ecm yagnyyeHua (OMHOUHBIe 4a- 
(nyGuna ammocpepel X CTHUBI c mpoGerom > 20 r/cm? 


Prica2.. 5 H XO 3JICKTPOHHO-ARepHBIX JIMBHEH rpauta MM0C 9J1eKTPOHHO- 
uc. 2. BsicoTHbrii xox ae - I +e d 
u3 cBMHua. Teomarnutnad mmpota 31°N: 1—onex- “~ACPHbIC U ee ASI (boTOH 
TpOHHO-ayepHpre mHBHH u3 8 cm Pb-+ 0,9 cm Al Hble JIMBHH B 20 r/em* rpadu- 
(1955 r., aproppr craTbu); 2— 8 cm Pb (1954r., Ta) MO aHHbIM mpHOopa 6e3 


aBTopbl craTbn); 3 — 10 cm Pb (1951 r.,C. H. Bepxos CBHHILOBOrO NOrmoruTens. 
u A. H. Uapaxupan); 4— 8 cm Pb (1951 r., C. H. Desvinsatmeonueraciea 
Bepxos u A. M. KyauKos) ‘i 


JaHHBIX, OTHOCHUHXCA K BBI- 
COTHOMY xXOY 93JIeEKTPOHHO- 

AJePHBIX JIMBHeli, NOYYeHHEIX HAMM HW APyYFHMH aBTopaMH (°) Ha reOMarHHT=— 
Hol mummpote 31° N, mpuBegentt na puc. 2. Ha stom pyucyHke no ocu a6- 
cuMcc oTJOKeHa TyOHHAa aTMOC(bepbl xX B Ir/cM®; MO OCH OpAHHaT — HaTy- 
PpaJIbHbI worapHdM uncta BsaMMOJeHCTBHH B CBHHIe. Bce npHBeleHHEle 
WaHHble HOPMMpoBaHbI K HallMM AaHHbIM 1955 r. Mb! BUAUM, 4TO B Mpekentax 
yKa3aHHOH Ha rpaduke CTaTHCTHYeCKOH TOUHOCTH (Besse yYKa3aHa CTaTHCTHYe- 
cKad OWMOKa), BbICOTHbI XO SJIEKTPOHHO-AJePHbIX JIMBHeH, H3MepeHHbIX c 
Oo bIIMM «pucyeTom» (5) 4 6e3 «mpHcyueTa» (HalliM JaHHble) copnagaer. 3 OTHX | 
JaHHBIX MpoOer NOPIOM[eHHA 3apPAXKCHHbIX YAaCTHIL JMBHEOOpa3sytollel KOMNMO- 
HeHTLI B CTpaTociepe Ha wupote 31° N nonyuyaerca papupmm 150— 170 r/cm?, 
ABTOpbl BbIpaxaloT 6sarogxapHocTs B. I]. Ppuropbesy 3a mpopexenne mose- 
TOB_ IWapOB-30HAOB B CTpaToctepy BO BpeMs SKcCMeMIHH. ; 


Mockopckuit rocyapcTBeHHbIit YyHHBepCuTer Hoerynni10 
um. M. B. Jlomonocosa 12 I 1957 


UWMTHPOBAHHAA JIMTEPATYPA 
*K. I. Greisen, Phys. Rev., 61, 212 (1942). *M. A. Pomerantz, Physm 
Rev., 98, 105 (1955). % U. Camerini, J. H. Davies, et al., Phil. Mag., 42, 1241 
(1951). * @usuKa Kocmuyeckux nyuel, mom peg. JK. Bunpcona, 1, M., 1954, crp. 265. 
C. H. Bepuos, A. H. Wapax4unan, JAH, 91, 487 (1953). 
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* Pacxoxjlenne Mexkay KpHBbiMH 5 uw J OTYACTH MOX%KHO OODACHUTD [TeM, UTO B ONBITAX 
C. H. Bepnopa u A. H. Uapaxupana aGcomoTHoe 3HaqeHHe na BePpTHKaJIbHOTO 
MOTOKa MpOHHKalouleH KOMMOHeHTEI Ha ypoBHe MopaA Ha wupoTte 54° N np dbunstpanun 10 cm 
Pb 6bino B3aTo paBHbM 0,46 uacTHy-cm-? MHH-1-crepay~. | 
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Aorsagn Akagemun nayr CCCP 
1957. Tom 415, Ne 4 


PHSHKA 


r. Il. BOPOBHKOBA u M. WH. KOPCYHCKHM 
O CNYTHHKAX JIMHHM La, . UL, B CHEKTPE TEPMAHUA 
(Tpedcmasneno akademuxom T. B. Kypdtmoseim 6 II 1957) 


B crate (1) ObIIM NIpHBeyeHbl JaHHble o wHHuax LB, u L&, L-cnextpa 
PMaHHA, COOTBETCTBYIOWWMX Tepexofam Ly—> My; u Ly My. O6uapyxenue 
unui LB, u LBy NOATBepAusO BbICKa3aHHOe B 3TOM CTaTbe yTBepxJeHHe 
TOM, uro L-cepHA cheKTpa TrepMaHHaA UcCeqoBaHa HefOcTaTOUHO MOJHO. 
OCKOJIbKY TepMaHHH ABJIACTCA OMHHM H3 BaXKHeUUIAX MOJyNpOBOHHKOBbIX 
TepHaJIOB, Mbl COWIH HeEOOXOAMMbIM MpOAOJKUTh u3syyeHHe L-cepuu cmeKTpa 


Lp, 
L J, 


worn 


Puc. 2. 3aBHcumocTb sHepreruueckoro HHTepBaa AE Mexay ypoBuaMy M yy 
uN; oT aToMHoro Homepa = Z 


epMaHHa C UebIO yCTaHOBJIeHHA HasM4HA B HeM He OOHap y KEHHEIX panHee 
WMHM, B uacTHocTH, wHHuH LB, (Mepexog Lin > Nj), Ly; (mepexog Li Ny) 
| Lys, 3 (nepexog L}—> Ny—m). Ucnomp30sana 9kcMepMMeHTalIbHad YCTaHOBKa, 
MMcaHHad B CTaTbe (?). 

Tlomyuenupie pentrenoscKue ciekTppl L-cepuu repMaHua B o6macTH JWIHH 
ona 10150—10400 X, cogepxxamet smunuu Lo,, (mepexog Lin— Niy—y) 
LB, (mepexon Ly—> My) oka3amucb pesKO OTJIMYHbIMH OT CH€KTPOB, H3- 
CCTHBIX TO JIMTepaTypHbIM [\aHHbIM (?). Ha Haulux CHHMKax BO3JIe JIMHHM 
1,2 HM LB, © KOPOTKOBOJIHOBOM CTOPOHbI OOHapyXHJIHCb APKHe JIMHHH. 
la puc. | mpwBeqeH CHHMOK 9TOM o6lacTH cieKTpa, a Ha pwc. 2 mpnBe- 
e€Ha COOTBeTCTBYIOINad MUKpooTorpamma. Ha cuumke puc. | maoTHocTb 
OUepHeHHA Sombie eAMHUIbI, a MOTOMY STOT CHHMOK He JlaeT MpaBuJbHoro 
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IIpeficTaBJIeHHA O COOTHOWICHHH MHTeCHCHBHOCTeH MMeIONIMXCA Ha CHHMKe JIH- 
Huu. []orHoctb NowepHeHuaA Ha CHHMKe, C KOTOpOrO CHATa MUKpodoro- 
rpamMa, He mpesocxoguT 0,0. IIpH Tako mmoTHOCTH MOvepHeHHA, COrsacHo: 
JHTepaTYPHbIM JaHHbIM MH HalMM KOHTPOJIbHbIM CHHMKaM, TIOJIYYeHHbIM TIpH 
Ppa3JIMYHOM BPe€MeHH SKCMOSHIMH, COOTHOMICHHe WHTCHCHBHOCTeH OTJ[CJIbHBIX 
JIMHUM OKa3bIBaeTCA He HapyllleHHbIM. 

Kak BHAHO U3 TIpHBeseHHOwM MuKpodoTorpaMMbI, AByropOax JHHUA, OO- 
pasoBaHHad HavJiowKeHHem WMHUH Lo. M pyro wHeusBecTrHon (Lax) acuM- 
MeTPHUHA. ITO OOCTOATEJLCTBO CBUJeTeIbCTBYeT 
O TOM, 4TO IWMpHHa HeH3BecTHOH sMHHH Lay 
Oombue wHpHHE! La,,. Ecau yuectb, 4TO 
MaKCHMYyMbl HHTCHCHBHOCTeH STHX JIMHUK 10 
cBoeH BeJIHUHHe OM3KH APyr K Apyry, TO Hayo 
IIpH3HaTb, 4TO B cneKTpe L-cepuH repMaHHaA 
YHCIO NepexOZOB, CONPOBOXAalouluxca Hssy4e- 
HHeM JIMHHH La,, IPeBOCXOAUT YHCIO MepexooB, 
CONPOBOXKawOWNXcA H3TyyeHHemM JHHHH Loy» 
(KCTaTH, OObIUHO CUHTaeMOl HaHOomee aApKOu 
munuveh B L-cepun). AvamoruyHoe movoxKe- 
Hue MMeeT MeCTO HM B OTHOMeHHH CNYTHHKa 
aunuu LB. | 

CroJIb 3HaUHTeJIbHaA VWHTCHCHBHOCTb JIMHHM | 
La, u LB, jemaeT MaOBepOATHBIM mpesMos0- 
X%KCHHE OTOM, UTO 9TH JIMHHH SABJIAIOTCA CaTeJ- 
JHTaMW JIMHMKM Lo. u L$, coorBetcTBeHHo. Ilo 
STOH MIpHuHHe ObIJIO PelIeHO BLIACHHTb, He SAB- 

Puc. 3 JIAIOTCH JIM STH HescHble sHHHH La, u LB, 

OOBIYHBIMA WarpaMMHBIMH JIMHMAMH, MpucyTcT- 

Bue KOTOpHIX B L-cepuu cieKTpa rePMaHHA MOXKHO ObIJIO O%KNJaTb, HO KOTO- 
pple 10 KaKMM-TO MpHuHHaM JO HacTOAMero BpeMeHH He ObINH HaliqeHp. To 
OOCTOATEIbCTBO, YTO CIYTHUKH Le. u LB, oTcTOAT OT HUX MpHOmMsHTeIbHO 
Ha OMHHAKOBOe PaccCTOAHHe, JelaeT BeEPOATHBIM, UTO 3TH JIMHHH CBA3AHbI C 
nepexojom c yposuett Ly u Lin 
Ha ypopeHb Jj. Jia npopepku Lay 2 
9Toro OblJI nocTpoed rpaibuk ; 
puc. 3 3aBucumoctu AE, npez- 
CTaBIAIOMeH Pa3sHOCTb dHeprul 
Mexfy ypopyamu Miy u Ny 
oT aTomMHoro uomepa Z. Kak 
Buguo, AE 8 o6nacTHw aTOMHbIX 
HoMeposp 3809 (Br)—42 (MO) 
MCHAeCTCA TPHOIH3HTeIbHO JIH- 
HeHHO B 3aBmMcumocTu oT Z. 
BemmunHa AE jaa repmMaHug, 
olpefeseHHad HaMu H3 TMowy- 
YCHHbIX CHHMKOB, XOPOIIIO JIO- 
XKHTCA Ha S9KCTPanosMpoBaH- 
Hb; =yuyacToK 9Tolt mpsmoll. Puc. 4. Muxpootorpamma cnekTpa GeO» 
TakuM oO6pa30M MOKHO cje- 
JaTb BbIBOA, YTO OOHApy2xKeHHOe HAMM MecTOrOMORKeHHe JHHHH Las u LB, 
copnajlaeT C MecTonOoxeHHeM JMHMU LG, (Mepexoq Ly;—> Ny) u Lys (tepe-— 
xom Ly, N)). OcHoppipascb Ha 9TOM, MbI CUHTaeM OOHapy2KeHHbIe y rep- 
MaHMA CIYTHHKM JHMM Lo,» u LB, AvarpaMMHbIMH sHHHAMH LB, u Lyz, 
COOTBETCTBEHHO. 

JJanbHettinee NOATBEpKTeHue ITOFO BHIBOAA MBI NOJYYHJIN pH conmocTaBseHuH 
cnekTpos L-cepun repManusa u GeOz, MukpodoTorpamMa KoTOporo JaHa Ha pu. 4. 
Kak BHIHO 43 CpaBHeHus puc. 2 u 4, OTHOCHTeIbHaA HHTCHCHBHOCTD CiyT- 
76 


A 


AKOB JIMHHH La,,. u LB, y AByoKucM repMaHua pe3Ko Maqaer no cCpaBHeHHI0 
4HCTBIM TepMaHHeM. OTOrO CilefOBaIO ORKULaTb, MOCKONbKY repMaHUit B Mo- 
ekye GeOz ABJIAeTCA YeTbIPeXBaJICHTHBIM M OTMaeT KUCMOPOy ueTbIpe av1eK- 
.0Ha. B uuCcO STHX 4eTLIPeX 9/IeEKTPOHOB BxXOAAT U 06a smeKTpoHa N;. Moti 
AOMOLAaIM TakxKe OcMa6eHue MHTeHCMBHOCTel AHHH L8e u Lys uuctoro rep- 
aHUA B pesyJIbTaTe MPOBeeCHHA MIMTeIbHbIX SKCHOSHUMM MPH WepBHYHOM Me- 
oe BosOyxKTeHuA cnekTpa. Ilo-BuyuMoMy, B 9TOM CyYae MMeeT MeCTO OKUCJIe- 
Me MOBepXHOCTH repMaHuA. Ciefqyer OTMeETHTb, TO CHUMKU L-cepnu cneKTpa 
=pMaHHA, NomyuenHbie TBunHepom (?), HallomMMHaioT m0 cBoeli (bopMe CHUMKH, 
JIyueHHble HAMA JWIA ZByokucw repManua. Ilockompbky TBunHep nmpousBoqus 
s0yxKeHue CleKTpa TO NepBHYHOMY MeTOY, OH HME eNO He Cc YMCTHIM rep- 
aHHeM, a C OKHCJICHHBIM, OTO MOMTBepxAaeTcA Takxe u Tem, uTO TBuHHep 
© OOHapyxKHJ CyeCTBeHHOTO pa3zJIMYHA MeExLy CHeKTpamu uuCcTOrO repMaHHA 
ero WByokucn. Tak Kak u3iyueHue L-cepuu repMaHua OcyIlecTBIAeTCA T0- 
SPXHOCTHBIM CJIOeM (COM MOJOBHHHOrO ocna6menua paBen 2,5-10°5 em), To 
HeBHAHO, YTO MPH CHJIbHOM HarpeBe aHOfla, MMEIOLLEM MeCTO IPH TepBHYHOM 
TOWe BO3OYKMeHHA, MpOHCXOAUT OKUHC- 

PHHe [OBePXHOCTH aHOfla, BCJexCTBHe OR REEE 


PTO MHTeHCHBHOCTH wHHHH Le u Lys 

©3KO YMeHbIIaeTcs. Hamu Obl Lo SRL EE eue: LY. 
BMePCHLI JVIMHbI BOUH HHH Laa,e, 

1,L86 u Lys. Pacuer AHH BoH mpo- oe 104081 103651 40146 | 10103 
BBOJICA 10 MUKpodoTorpamMam. JIMHeli- Geo, 10415 10155 


ma JMcnepcuaA B aHHOH OOacTH yrs0B 

rpaxkeHHA paBHa OKoO 32 X/mM. JIuHHaAMM CpaBHeHua cayKuIn Kairu Kae 
nB O-Mnopsyke, a Takxe Kaikae Cus 7-M nopsike. Cpeyquee 3HaveHve u3Me- 
FeMbIX JVIMH BOJIH, OMpeyemeHHoe u3 10 cHHMKOB, IpHBeseHO B Tabu. | 
LIMHBI BOJIH JaHbl B xs 

TlorpeuiHocTb 3Ha¥eHHH JVIHH BOJIH, NpHBeeHHbIX B TaOn. 1, cocTaBAAeT 
. Hatiqenuble Hamu 3HaueHHA VIMH BOH WHHUMK Lai,2 u LGi Wa oKHCIa rep- 
AHUA O/IM3KHM K 3HaYUCHHAM JWIMH BOJIH, IPMBeCHHbIX B CMpaBOUHHKaXx MIA 
cToro repMaHHa. 

Kpome smuui LB, u Ly, Hamu OOnapyxena B L-cepuuM cleKTpa repMaHus 
jaOand JIMHUA C AMHOM BomHDI 8709--0 X, CooTBeTCTBy!IOWaA TO CBOeMy 
pOKeHHIO MHHHH Ly, (mepexog Ly—>Ny-1m) repManus. Hanuunve stot 
4HMM B CIe€KTpe repMaHHA MOKa3bIBaeT, YTO B TepMaHHH, HaXxO/ALeMca 
TBepJOM CocTOAHHH, ypoBeHb Ny_1 YaCTHYHO 3aNOMHeEH JJIeKTPOHaMH (3TO 
DITBeEpxKMaerca HayiMuveM HHH KB, B cMeKTpe repMaHua). Ha ocHoBaHuu 
(Oro MOXHO CUMTaTb, UTO ypoBeHb Ny B repMaHHH JOJIKeH OBIT 3allOJIHeH, 
|| CuleqoBaTesbHO, nepexognl Lyr—> 1 u Ly— Ny OmKHbI UMeTb MEeCTO. 


XapbKOBCKHH MOJHTeCXHHYCCKHM MHCTHTYT Iloctymusio 
um. B. VW. Jlenuua ey Ul Tye 


WMTHUPOBAHHAA JIMTEPATYPA 


} 291. I. Boposuxosa, M. HW. Kopcyuecxkuit, TAH, 114, Ne 6 (1957). 
. Gwinner. Zs. f. Phys., 108, (1938). 
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E. M. MOPO3 


O HOBbIX BO3MO)KHOCTAX NMOBbILIEHHA ISOEKTUBHOCTH 
YCKOPHTEJIEM 3APAKEHHbIX YACTHIL 


(ITpedcmaeaeno akademuxom JI. B. Cxo6erouyoineim 27 II 1957) 


B Hacrosmei craTbe mpeliaraerca HOBbIH Kacc ycKOpuTesen C NOCTOAH 
HBIMH BO BPCMCHH MarHUTHbIMH NOAMM — YCKOPHTeMM C YCTOHUMBLIMU CONPHKa 
CalolIMMuCA TpaekTopuamu yacTul. MarHuTHai cucTeMa TaKHX YyCKOpuTesek 
COCTOUT H3 TpeX HIM OONbIerO UHMCMa CEKTOPOB C OHOPOJHbIMH MarHHTHBIMe 
NOJIAMM. 

Ha puc. 1 noKasaH OJMH M3 pacCMOTPeHHBIX BapHaHToB cucTemBI. Maru 
COCTOHT H3 YeTLIPeX CEKTOPOB, HMEIOMIMX OMMHAKOBY!0 HallpAKCHHOCTb MarHUT 
Horo noua Hi =He=H3=Ha=H. B npomMexkyTKax Mex)ly CekKTOpaMW MarHHuT 
Hoe Nowe orcytcTByeT. B OfHOM H3 IIpOMe2KYTKOB, B TOUKE A, uepe3 KOTOpy10 
IIPOXOAAT OPOUTHI WIA UacTHIL JO 
Ooh SHEPrHH, paciomoxweH cKO 
PAIOMLMH SJICEMeHT MaJIbIX pa3Me 
pos. YcToHunBocTb JBYKeHHA 
yacTHI, OGecneuMBaeTCA 3a Cuel 
JeHcTBHA KpaeBoro MarHuTHOrO 
NOJIA B TOUKAX BxXOa H BbIXOM4 
yYaCcTHIL H3 MarHHTHbIX CeKTOPOB 
UactToThl ©, BePTHKaJIbHbIX H @ 
TOPH3OHTAJIbHbIX O€TATPOHHBIX KO: 
weOaHHi 3aBHCAT OT yrsia TOBG 
poTa ©, YacTHI| B Me€pBOM CeKTO= 
pe, OT yrvia HakjOHa » rpaHHusl 
BTOpOoro ceKTOpa K JIHHHW CHM 
MeTPHH MarHHTHOH CHCTeMBI, 

Puc. 4 AJIMHbI UPAMOJIMHeEHHOTO TpoMe: 
*KYyTKa 1,,,= 2rx MexKLy CHMMeT# |] 
PHYHPIMH TOJIOBHHAaMH MarHUTHOH CHCTeMbI, OT JJIMHbI HHTepBawa Lagu Thi 


Mexly TOUKaMM TepeceyveHuA MpoomKeHui rpaHuil MarHHTHbIX CeKTOPOB 
BC u DG c rpannuet JG, napannenbuoit muaun cuMMeTpHH, a Takxe OT 
peryJIMpYeMbIX YIVIOB y , HY p, (Ha puc. 1 He NOKasaHbl), KOTOPbie yOGHO HCTOVIBe 
3O0BaTb WIA YUPaBMeHHA BePpTHKAIbHOH MH TOPH3OHTaJIbHOi doKycupoBKoH 
yacTH. OGulacTb ycToliuuBocTu, onpeyemsemaa, Kak OOBIMMHO, ycsOBHeN 
| cos prz|<C1 oKasbiBaeTca BecbMa WMpOKOl u, Halpumep, ws cyyad o= 
= 40,5°, o1 = 84°, k=O joxogur Jo 3Hauenusn x = 0,77. Mepumerp L op6uts 
onpeleinetca no dbopmMyajam 


Lies Lay DRG Ly = 4rx[1 +2 beeeisine ). 


K x 1 CEO COs Oa or 
oa ™ cos (@ + 91) 
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B cayuae Ly = 0, o6ecneuupatomem 3aBucuMocTB Buga T = E, const Mexyy 
epHoyoMm oOpamenus T uv nonHoli sHepruelt uactunp E , OOaCTh YCTOHYUBOCTH 
AKIKE HM€CT 3HAUMTEJIbHbIE pasMeppl. 

[Ipumenenne mpeqiaraembix MarHuTHbIX cucTem c COMpNKacalolluMuca 
Pae€KTOPHAMH YCKOPACMBIX YaCTHI B UMKOTPOHAaX MO3BOINT 34MCHHTb LyaHTbl 
(eOO/IbILIMM YCKOPSAIONIMM SJIEMCHTOM, PaCIOJIOXKeCHHbIM BHE MarHuTHOrO Moa, 
HAYHTCJIbBHO YMCHbINMTb 3a30p Mex*Ky NouwOCaMH MarHuta, CHH3HTb MOLIHOCTb 
|MTaHHA MarHHTa WM MOLWIHOCTb pawMouacTOTHOH CHCTeME! H MOBbICHTb HHTeCHCHB- 
lOCTh MY4Ka YCKOPeHHbIX HOHOB Oarofapa ywtyumenuio doxycuposKu. [lo- 
TOAHCTBO Nepvojla oOpaleHusA NOHOB MOxeT GITh OGecrieyeHO JO BeCbMa GouIb- 
HMX SHEPIvli (HECMOTPA Ha PeMATUBHCTCKOe BOSpacTaHUe Macc) IPH BBeLeHUL 
NpeNevIeHHOH 3aBMCHMOCTH BeEIMUHH 9, o1 uk or E. Uncno Bo3MOxKHEIX pe3o- 
aHCOB, CHOCOOHBIX pacKayaTb GeTaTpOHHble KomeOaHuA, B mpeliaraemoii 
arHHTHOW CHCTeMe ropasO MeHbUIe, UeM B CMcTemMax Tuma Tomaca (!) HH B CeK- 
MOHMPOBaHHOW CHCTeMe C OJHOPOAHbIMM MarHUTHbIMH TOIAMH B CeKTOpaX, 
peIOXeEHHOH aBTOPOM CoBMecTHoO c M. C. Pa6uHosuuem (2,3) u P. C. JInpuur- 
TOHOM (*). 

BosMoxHOCTb BbIBOa HOHOB C JOO WHKMOTPOHHOM OpOUTEI MO3BOIHT 
, SHeprHuio BbIBOAMMOrO I1lyuKa (6e3 Nepecrpohku pafMouacToTH Hu 6e3 
3MCHCHHA HallpAXeCHHOCTH MAarHHTHOrO MOA) WyTeM HapamembHOrO mepe- 
(elleCHHA BbIBOJHOFO yCTpOcTBa B IpoMexyTKe CD (uu Apyrom mpomMexyTKe) 
fexKY CeKTOpaMy. 

PaccmoTpeHHyt0 3feCb MarHHTHYIO CHCTeMy, N0-BuMMOMY, IelecooOpasHa 
(clloulb3oBaT MB (ba3soTpoHax (CHHXPOMMKOTpPOHAX). 

Oco60e 3HaueHHe UMeIOT IpearaemMble MarHHTHbIe CHCTeMbI WIA MUKpO- 
ipoHop (°,°). [IpumeHenue cucTeMbI paccMaTpHBaeMOro THNa MO3BOJIMT 3HauH- 
€JIbHO YMCHbINHTb PaccTOAHHe MexKy NouOCaMH MHKPOTPpOHHOTO MarHuta 
| yCTpaHHTb BeCbMa CYIIeCTBCHHbIN HeOcTaTOK MMKPOTpOHa — OTCYTCTBHE 
(CTOMYMBOCTH, H TEM CaMbIM JOJIKHO TIPHBECTH K Pe3KOMY YBeIHYeHHIO JOCTH KU: 
(OH SHeEPrHH HM MHTeCHCMBHOCTH 3JIEKTPOHHBIX IYUKOB. 

OJHYM 3 BaxKHbIX MPeHMYIeCTB MHKpOTpOHa MO CpaBHeHHIO C JpyruMH 
JICKTPOHHBIMM ILMKJIMYeECKHMH YCKOPUTeAMH ABIACTCA JIEPKOCTb BbINOJHeCHUA 
|EDKEKIIMH MW BbIBOJa YaCTHIL BCJIeACTBHe 3HAUHTCIbHbIX PaccTOAHHH Mex Ly 
DceqHUMH op6uTamu. B uwacTHOCTH, BbIBO yCKOPeHHbIX YaCTHIL M3 MAKPOTPO- 
OB PacCMaTPHBaeMOrO THMa MOET OLITb JeErKO OCYMecTBIeH Cc MOOOK M3 MH- 
POTPOHHHIX OPOUT TPH NMOMOMIM NapadenbHO MepemensaiomlerocA MarHut- 
oro KaHalla wMHOK | asr(e + 0 —})- I]pu STOM BBIBOA YaCcTHY, Mpouc- 


| 


DJIMTB OJHOM MW TOM 2XKe HanpaBJleHHH, He3aBHCHMO OT TOFO, C KaKOH OpONTHI 
HMMAIOTCH UaCTHIIbI 

TIpumMeHeHue Ce€KIMOHHPOBaHHbIX MarHHTHbIX CHCTeEM C YCTOMUYMBbIMU CoO- 
DUKAaCalOllMMUCA TPaeKTOPUAMM YCKOPACMBIX YaCTHIL MOJLKHO NPMBECTH K NaJIb- 
PHIUEMY PaSBUTHIO MUKPOTPOHOB HU K PaclMPeHMIO WuanasoHa UX TIPHMeHeHHuH 
HK WHXKeCKTOPOB JIA CHHXPOTPOHOB, Kak TeHepaTOPOB BeCbMa KOPOTKHX 
1< 1071! cek.) MOIM[HBIX 9JIEKTPOHHDIX MMIYJIbCOB H reHepaTOpoB MHKpopasHo- 
DH, a TakxKe B KauecTBe reHepaTOPOB HMNYJIbCOB y-yyeH, sddPeKTHBHbIX 
-TTOUHHKOB HeHTPOHOB H T. J. 
| B sakmouenHe aBTop BbIpaxaeT OnarogapHocts B. HW. Bexcaepy 3a uH- 
bpec K JaHHol paOore, M. C. PaOunopuuy 3a BHUMaHMe Kk paOoTe H IeHHbIe 
pBeTE! H A. A. KomomeHcKOoMy 3a Tlosle3HyIO AHCKYCCHIO. 


@Musuyeckui uncruryTt um. Il. H. JleOenesa 


CCEP Toctynusio 
Axaylemun Hayk 20 II 1957 


UMTMPOBAHHAS JIATEPATYPA 


. Rev., 54, 580, 588 (1938). #2 E. M. Mopos, JAH, 
ee AG (le66)" Ey Ee MoM a Oy MS, IEG { nov ich, CERN Symposium, Proc., 
deve, 1,°1956, p. 547. 8 -R.-S. Livingston, Industrial and Engineering Che- 
stry, 48, (8), 1231 (1956). ® B.HW.Bexcaep, JAH, 43, Ne8, 346 (1944). 6 E.M. M o- 
3, TAH, 106, Ne 6, 986 (1956) 
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PH3HKA 


Axanemux AH YCCP K. JJ. CHHEJIbHHKOB, 6. Ff. CA®POHOB, LF. Fr. ACEEB 
u IO. C. ASOBCKHH 


PA3JEJIEHWE M30TONOB MPH MPOXOKKAEHHM ATOMHOLO 
MY4UKA YEPE3 MPOCTPAHCTBO HOHH3ALNH 


1. IIpocrbie TeoperHueckHe cooOpaxkeHHA YKa3bIBalOT Ha BO3MO2KHOCTb 
pa3eeHHA H3OTONOB Mp MpOxXoxKeHUH aTOMHOTO My4kKa, COCTOAMLero M3 CMeCH 
H30TONOB, 4Yepe3 MpocTpaHcTBO, B KOTOPOM OH HosBepraercA OoMOapAMpoBKe © 
alekTpoHamu. IIpeyqnouoxKuM, YTO ATOMHBIM My4OK COCTOHT M3 YaCcTHI C Macca- 
MM 11H m2, IpH4eM mi< m2, UM BbIXOAUT U3 OOsacTH, UMeloMeH Temmepatypy 7; 
Tora cpeqHAA KHHeTMYeCcKand 9Heprua uacTuy OyfeT 3/2 kT u 


U4/Uz = V m/m, 


re Ui U Ve — CpeMHue KBalpaTMYHble CKOPOCTH COOTBETCTBYIOINUX H30TONOB. 

TlonoxuM Temepb, YTO TaKOM MY4OK IIPOHU3bIBaeTCA SJIEKTPOHaMH C SHEp-_ | 
rueH, JOCTaTOUHOH JIA ero HOHH3AILHU, a OOPasyIOlMecAH HOHbI HeMpepbIBHO | 
yOuparoTcs u3 nyuka. Torga ocma6meHve aTOMHOrO ydKa OyJeT MpOMCXOAUTb 
MO cweyIOuleMy 3aKOHY: 

I (e+ Ax) = J (x) — = jods, (1) 
rye J(x) u J(x + Ax) — mnoTHOcTH NOTOKa aTOMOB COOTBETCTBEHHO B TOUKE 
u x-+Ax; vu—cpeqHAA CKOPOCTh aTOMOB B IyukKe, a cCeMOBaTebHO 
J(x)/v = p — komMuecTBO HeHTpasIbHbIX aTOMOB B CANHUIe OObeMa, j — WOT 
HOCTb TOKa 3JIEKTPOHOB; 9 — CeUCHHe HOHMSALMM ATOMOB JIA 9JIEKTPOHOB OMpe- 
JeuIeHHOH 9HEprHH. 

VMuterpupya Bpipaxenne (1), nowyuaem: 


I(x) =J (0) exp|—£ x], (2) 


rye J(0)—namorHocTtb aTOMHOro Tyykanepeq NpoxoxKyenHeM OOacTH WOHH- 
3allHy. 
O6dosHayum yepes J? yu J* MIOTHOCTH ATOMHbIX MY4KOB yacCTHI, C Maccamu | 
Mm, HW mg. Takum oOpa30m, wepeq BXOJOM B MpocTpaHcTBO HOHM3allNN OT- 
HOIWCHHE KOHICHTPpalHH YacTHI, C pasHow Maccoll paBHo J! (0) / J? (0). 
Ilocne MpoxoxjeHHA WYYKOM B NpocTpaHcTBe MOHH3alHH paccTosHUs 
OTHOMeHHe KOHICHTpayM BbIPAasHTCA CwleyIouluM OOpasom: 


Ji(x) _ J4(0) ae 4 4 
FR(xy Oy |—ie(5-—=) x|, (3 
IIpuuem mpeqnouaraercs, uTo aiipeKTMBHbIe CceyeHuA MOHHsaMH >, Uo 


M30TONOB MIPHOMH3HTebHO OMMHAKOBI, T. €. 0, = 9, =o. Tlogcrapasaa B (@)) 
BbIPaKeHHE V, / Vg, MOMYYHM 


) 


JES) See) jo Me, 
may = Fy | V eI, oy 
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IM, PpasJiarawx B PAN BbiIpaxenue V ms /m, MW OPpaHHYHBaxHCb TeCPBbIM YIe- 
PaSJIORKeHU A: 


apt x il ic 
(Caer (0) io Am x]. (5) 


Fe Ga) mes acai, be im 


(bopmywbl (2) Aaa WyyKa c Maccoli m, Haxo]uM: 


por 0) ' 
haloes ie 


bycTaBsiasa (6) B (5), HMeemM: 


Ta SO) es 
Pay UO) SAP [ fig Tay, 


Am J? (0) ; (7) 


(8) 


M3 ppipaxkenun (8) cmelyet, UTO B pe3yJIbTAaTe OCcMaGJIeEHHA My4Ka ero COCTAaB 

FioXKeH M3MCHATbCA B CTOPOHY OOoralleHHA JIETKHMM YacTHaMu. 

2. Jina oOOHapyxeHuaA 2TOrO adPpdeKTa HEOOXOAMMO ObIIO IIPHMeHUTh CHCTeMy, 

Opad NO3BOUIAAa Obl, C OMHOM CTOPOHbI, HOHM3MPOBAaTb MPOXOMAUMH ATOMHbIM 

gOK, a c [pyroH — yOupaTb OOpa30BaBLIHeCA HOHbI WH CBA3bIBaTb UX. OTHM 

SOOBAHHAM YOBJIeCTBOpAeT TpHOAHaA MaHOmeTpuyeckand slamna JIM-2. 

IIpu npoxoxmeHuu aTromHoro myyka yepes JIM-2 oH MOHH3upyerca 9eKT- 

aMH, 2MHTTHPOBaHHbIMH KaTOXOM HM YCKOPeHHbIMH NOTeHWMaJIOM CEeTKH. 
aCTbIO HOHH3allHH B jlaH- 

M cily4ae ABJIAeTCA mpocr- 

HCTBO BHYTpH cCeTKH HM BHE C—Cy— 

Ha pacCTOAHHH, Ha KOTOPOM : 

>KTPOHBI, MpOJIeTeBILHe MHMO V/A 


J¥(x)  J2(0) / J2(0) \Amim, 
P(x) F(0) (ray) 


A 


KU, TOPMO3SATCA TO 9HEPryH, \S aCe 


iN 
be 
KV 


| a Vi 

sHOl MoTeHunaty HoHNsanuH = NM Sse 

PIE YEMOrO BelllecTBa. b ‘| 

|PacnpefesmeHue moreHiva- ie, é 

3B JIM=2(Vasox—xaron = —25B, / k MC-2 


Hon-cerka==,—220 B) TAKOBO, 
ee ee Bate Pue. 1. { — amnyma c pTyTbio; 2 — BeHTHIb; 3 — 
a aHol 4 KaTox. Vonpt, m0- ae TMCS 

[aromlue Ha KaToX, OyAYT 

[CliapaTbCA, a HOHbI, Momafaouwe Ha aHoX, OyMyT ocTaBaTbCA Ha Hem, 
| Bpigoper ocjla6meHHe Mpoxosanero NyyKa MH W3MeHeHHe ero cocTaBa. ITO 
KHO OOHapyXKHTb, aHasIM3HpyA MYYOK Ha MacCC-CMeKTPOMeTPpe. 

Ha puc. 1 nokagaHa cucTeMa, COCTOAMaA U3 NATH MOCMCLOBATebHO CoeMH- 
lHbIx wamm JIM-2, KoTopasd Obluia HaMH HMCMOb30BaHa AIA o6HapyxXeHHA U 
\ieloBanusa onMcanHoro aABseHuA. B KayecTBe paOouero BelllecTBa OblIa B3ATA 
Tb, Napbl KOTOPOM MOF MPOXOMUTbh MOCMeOBAaTeIbHO Yepes BCIO CHucTeMy 
natu amu. IIpu tpenuposke amm cocyA CO pryTbiO NepekpbIiBaJIcA, H Nogava 
ITHbIX [apoB B CucTeMy IpeKpamlaacb. Bo Bpems oMbiTa pryTb uMeula TeMNe- 
py ~20°, crexno mamn ~50—60° u HuKeseBble BOAbI ~ 1002212029" ilan= 
we B jaMMlax BO BpeMa OrbiTa He TpeBbllalo~2- 10° um pr. cr. [luranne 
I OCYyULeCTBAANIOCh OT UATH OTACbHbIX BakKyYMMeTPOB TUHTla BH-3. Tpo- 
lula uepes slaMUbl PTYTb aHaJIM3HPOBaslaCb MacC-CIl€KTPOMCTPOM MC-2. 
IMe€PeCHHA BeIHCb OHOJYYeBbIM MeTOJOM TO KpawHHM H30TONAaM pTyTH (198 
D4), T. e. rlocueqOBaTebHO H3MepAJIMCb HOHHBIC TOKH, COOTBETCTBYIOUIME H30- 
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ronam 198 u 204, u 3aTem BbIunCIAOch UX OTHOMeHHe. M3mepeHuaA MpoBOrE 
jucb cepuamu no 10 orHomleHuit, 13 KOTOPbIX BHIYHCAANOCh cpenHee apudMe 
Tuueckoe. BpeMaA u3MepeHHA OMHOM Cepuu COcTaBJANO OKOJIO 2 MMH. 
Ocna6meHue NoTOKa PpTYTHOFO Hapa (ONbITHI MPOBOAMJIMCb C NOTOKOM PTyT= 
Horo mapa, a H€ C aTOMHBIM IYUKOM) BbIYHCJIANIOCb M3 OTHOWICHHA BCIMUMH Tk 
KoB u3oTona 198 qo Havasa uM B Mpolecce HoHusalNH. M3mepeHue cocTaBa M0 
TOKa PTYTHOFO Mapa MpousBOLNOCh NoMepeMeHHO MPH BHIKJIOYeHHEIX JIaMma} 
(cTaHapTHbIif CocTaB) M IPH BKJIIOUCHHBIX (H3MeHeH: 
Ta6auna 1 HbI cocTaB). [IpeqBapuTeIbHO ObIIO TIpOBepeHO, 4TO 
HUKaKOH P@XKUM JIaMObl KpOMe Takoro, Kora Mee! 
MeCTO HOHH3alHA rasa, He H3MCHAeT M3OTOMHOFO CoC 
TaBa NlOTOKa pTYTH. 
3. B tTa6a. 1 npuBeleHbl pesysbTaTbl H3MepeHHH } 
0,62-+-0,34 | 0,34+0,14 prruncnenui BemuuuHb! OOoramenua A BEIXo_amlerd 
Pees. eeey us MOTOKA. Vi3mepeHua mpoBosusiucb TooyuepetHO He 
07620734 | 01340/14  Ka@KAOH M3 NATH JlaMI M MPH BKWOUeHMH BCeX TATE 
0,76-40,34 | 0,48-0,14 aM NocseqoBaTebHo (loceqHAA cTpoKa TaO.. 1) 
4,58+0,28 | 1,17+0,14 ea J3 (x)/J2 (x) — J? (0)/J? (0) 100%. 
J* (0)/J? (0) 


Msmepexo BuruncseHo 


BpluueneHusa 10 cbopmysie (8) 3HaueHuii A mpopeyeHbI Ha OCHOBaHHH 9KCTIepl 
MeHTAJIbHBIX J@HHbIX OTHOCHTeJIbHO OCaOJICHHA MoTOKa. 

M3 conocTaBJIeHHA SKCICPpHMeHTaJIbHbIX H PaCUeTHbIX JlaHHbIX BHHO Hy 
xopoulee corlacHe B ipefestax omMOoK H3MepeHHH, OLHAKO HeoOxoumo |lorme 
THTb, UTO BCe€ H3MepeHHbIe BeJIMYMHbI OobuIe pac- i 
CUHTAHHbIX. OTKJIOHeEHHEe H3MePeCHHbIX JlaHHbIX OT 


pacueTHbIX HaWOoulee 3aMeTHO MPH BbIKJIOUCHHH BCeX J 
aM OfHOBpeMeHHO (nocieMHAA cTpoKa Ta6m. 1). = 
OTHOCHTeJIbHO BO3MOXKHBIX IIPHYHH TAKOTO Ppacxox*KeHHA aoe 
MOXKHO BbICKa3aTb JIMIb HEKOTOPbIe TpeANOO*KeHHA. | = 
re 4 AS 
= 3° 
33 3 
Si Sg 
g = = 
SS xs 2} 
7. S, 
ESE & 
SS meats 
SS foing 
QS S 
: 5 
NS] = 
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Puc. 2. Wensiranve natu man JIM-2 Ha HacbieHHe Hx pTyTbIO c nlepHoyHyeckoli 
MpOBepKOH CTaHJapTHoro coctaBa 


Puc. 3. Jecop6yua prytu c anozop mamn JIM-2 


IIpexye Bcero cneqyeT yuectb, uTo B o6macTH HOHH3aHH CYyImlec’ 
ByeT MOJIe€KyJIApHOe TeyeHHe Tapa pTryTu, a He aTOMHBIli MyYOK, u, cueqoBa 
T@IbHO, ATOMbI PTYTH MOLYT CTaJIKHBaTbCA CO CTCHKAMH Hi s1eKTPosaMn J1aMmB 
H MHOTOKpaTHO MpOXOAMTb OG6lacTb MoHH3anMH. Jlanee, B pacuete He yuHTBI 
BaJlOCh PasJIMYHe B CKOPOCTAX aTOMOB TlyuKa, omHaKo MIPOBENCHHBIe ONeHKE 
TOrPeCIHOCTH 3a CueT STOrO (pH yYeTe HOPMaJIbHOTO MaKCBeMIOBCKOrO pacnpe 


Rea CkopocteH) Wasim monpapKy B 10 pas MeHDIINY1IO, YEM OTKJIOHEHHE pac 
ICTHBIX JLAHHBIX OT H3MePeHHBIX. j 
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C cuctemoi iamm (puc. 1) Obi MpoBeseHbl U3MepeHUsA 10 BbIACHEHMIO Bpe- 
HM MX HacbilleHusA. Ha puc. 2 npuBezeHbl ABa rpadbuKa: OTKOHeHMe CocTaBa 
TOKa OT CTaHJapTHOTO BO BpeMeHH HM H3MCHeEHHE BO BPeMeHH TOTOKAa M30TONAa 
8. I[pu nepwoguyeckol lpoBepke cTaHapTHoro cocTaBa Ha BepXHeli KpuBoli 
O0faloTCA BCIVJIECKH MHTCHCHBHOCTH, 4TO yKa3bIBaeT, HACKOJIbKO HOHH3a- 
A OcMaO/I AeT pryTHbIi noToK. M3 rpaduKkos BUAHO, UTO OOoralleHue NOcTeneHHO 
MaeT Tak Ke, Kak ocwlaOleHve, XOTA axe nocue 20 uac. paborbl MOTOK 060- 
UleH Ha 3aMeTHYIO BeIMUNHY. 

B KayectTBe MeTOAMueCKOrO 3aMeuaHUA HEOOXOAMMO yKa3aTb, YTO IPH padote 
MII H3MCHEHHE NOTOKAa (IlYTeM H3MCHEHHA BiycKa pTyTH pHMepHo Ha !/,) HE 
HBOWHIO K H3MCHEHHIO ero COcTaBa. JTO BUAHO IO BCIWecKy HHTCHCHBHOCTH 
BepXHeH KPHBOM M MOCTOAHCTBY COcTaBa Ha HM2KHel B Mepuog c 6 Jo 7 yac. 
c. 2). Bp NpoBepeH TakxKe cocTaB pTyTH, AecopOupyemoli c aHOZOB Jlamn 
cue MHOroyacoBol padoTHl. Jlecop6uHua c aHOOB MpoM3BOAMNacb BKuIOUe- 
eM JlIaMIl Ha «porpeB» B OTCYTCTBHE NOCTYNMeCHHA WapOB PTYTH U3 aMIyVIbI. 
pesylbTaTe lporpepa HaOsmofalocb pe3skoe yBesIM4YeHHe HHTeCHCHBHOCTH, 
wueM CocTaB JecopOupyemol pTyTH Obl HH2Ke CTaHapTHOTO, T. €. COCTAB OT- 
{OHAJICA B CTOPOHY OoubIUero comepxaHUuA TAxKeoro u3oTONa. Ha puc. 3 
CICTABJICHb! [Ba rpadbuKa: M3M€HeEHHA HHTCHCHBHOCTH M CocTaBa JecopOupye- 
HW pryTu. 

Heo6xoXHMO OTMETHTh, YTO OMMCAHHOE ABJICHHE MOXKET ABHTbCA HCTOUHHKOM 
aoe CHCTeEMATHYeCKHX OWMOOK Mp TOUHBIX MacCC-CIeKTPpOMeTPH4eCKUX 

epeHHAX. 


| @usnko-TexuuueckuHit MHCTHTYT Tlocrymuo 


Axayemuu Huayk YCCP My MUU Mave 
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Jlonaaye Akanqemun nwayk CCCP 
1957. Tom 115, Ne 1 


A. Tl. HAKOJIBCKHH 


O MJIAHETAPHOM PACIPEXEJIEHHH MATHATHO-HOHOC®EPHBIX 
BO3SMYINEHWM UW NOJIAPHbIX CHAHWHM 


(ITpedcmaeaeno axademuxom B. B. Illyaetixuneim 13 IIT 1957) 


Hamu Opiio noKa3aHo (' ?), 4TO H30XpOHbl yTpeHHero MaKCHMYMa MarHHT 
HbIX BO3MYLLeHHH B ApKTHKe MpeACTaBAIOT COOOH CHcTeMy CnHpaseH, BbIxXO 
JAWLHX U3 MOM0Ca OFHOPOAHOTO HaMarHHYMBaHHA HU PasBeEpTHIBaIOLHXCA 0 
yacopoh crpemke. Ilo Wrépmepy — 2To cnupamH ocaxkeHHA COJIHEUHIX KOp 
nyckya B atmochepy Semin. Mcnomb30BaHve JaHHbIX 06 aHOMaJIbHOM TOTVIO- 


Puc. |. H30xpoubl yrpenHero MaKCHMyMa MaTHHT- 

HbIX BOSMYINeHHH (BpeMA BCeMHPHOe); a — 30HAa 

MaKCHMaJIbHOH YaCTOTbI H HHTCHCHBHOCTH MarHuT- 

HbIX BOSMYMICHHHM MH MOJAPHBIX cHaAHMM (80Ha Opnr- 

ma); 6 — BTOpax 30Ha C NOBbUNeCHHOH HHTeCHCHB- 
HOCTbIO STHX ABJICHHY 


TEOPH3UKA 


MeHHH B HoHOCHepe NOSBOHIG 
Ham (*) 9KCTpanomMpoBaTb cM 
pasIM ocaxKeHHH B 3amaHOM O- 
aymapHu fo © = 50°. Sra cue 
TeMa ClMpaseH ocaxkeHHA pele 
cTapueHa Ha puc. l. 

UlrépmMep mpusognt (°) nosy 
yeHHy!O TeopeTHYecKkH (pHc. 2) 
CHUPaJlb OCaXK CHUA MPOTOHOB Js 
APKTHKH, OTHOCAULYIOCA K pote: 
HaM olpelesieHHOH %XeCTKOCTH 
MaruuTHplli MOoMeHT Semau mph 
pacuetax Obl MpPHHAT paBHbIN 
M = 8,1-10?° CGSM. Murepecnon 
OcOOeHHOCTHIO STOH CNHPaIN Ocak 
JCHHA ABJIAeCTCA CYULeECTBOBaHHe 
Hel YeTbIpex OOsIacTeH, re TpaeK 
TOPHH COJIHCUHBIX MPOTOHOB Halt 
Oomee crymeHbt. M3 puc. 2 BuHO 
4TO STH YeTHIPe OOacTH — Ha3O 
BeM HX OOnactamu A, 5, Bu I 
ILCHTPHPYIOTCH, COOTBETCTBEHHO: 
1) o6aactb A Ha 14 yac. mecTHO 
ro BpemeHuH; 2) oOmactb B Ha 
20 uac. — o6mactu A uv B apaa 
}OTCH HaHOoee YasleHHbIMH OF 
momoca MarHuTHOrO  jJIMnONs 
3) o6mnactb B Ha0—2 yac.;4) 06 


Jiacth J’ — HanOoulee OIM3KaA K NOMOCy — Ha 8—9 yac. MecTHOrO BpeMeHE 


Sema pH ee CYTOUHOM BpallleHuu OyneT MPpOXOAUTb MON Cupar ocak Te 


HHA MpOTOHOB, CBA3aHHOH c Comniem. BeneycrBue sToro B paccMoTpeHHON 
Irépmepom curyyae ueatbHolt Sem, WIA KOTOpPOLi Ocb BpanleHHA CoBnalae 


KOJIbUeBbIX 3OHbI (0s1Ca), COOTBETCTBEHHO YeTbIPeM OOMACTAM CrylleHHA Tpaek 
TOPHH MpOTOHOB Ha CnHpadH ocaxkeHua (puc. 2). OuepuyHo, uTO Ha 3TUX Ye 
ThIPCX 3OHAX CeLYeT OMKULaTh YBEMMYCHHA HHTCHCHBHOCTH MarHuTHO-HOHOCHep 
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IX BOSMYILCHHH H MONAPHBIX cusHuli, OOyCTOBMeHHbIX BTOP2KCHHAMM COJIHEY ~ 
IX MpoToHoB. B ycnoBuAX peanbHoli Seman OCb MarHUTHOFO AHNOA HM OCb 
aleHuA oTcToaT Ha 12°. Yuer storo chakra mpH aHasH3e MarHUTHBIX BOSMY- 
HHH B ApKTukKe No3BOMeT Ham (?) clenaTb BbIBOL, YTO H3MeHeHHe 3cppeKTHB- 
TO MarHHTHOTO MOMeHT@ Sem, NpOvcxossee BCMeICTBHE ee BpalleHus, 
JIKHO H’PaTb KapAMHaIbHY!O POb MO OTHOWIeHHIO K NOAXOAAULMM NOTOKaM 
JIHEYHEIX KOpnycKy. Tlosromy ynomanyrTble yeTbipe 30HbI He ABJIAIOTCH mpa- 
(IbHBIMH OKPY2KHOCTAMU, a MMEIOT GOosee cnomKHYIO (popMy. 

_ Mb HeogHoKpatuo (+8) nowvepkuBaIH, YTO TOUKa 3peHHaA Bupkemanya— 
IrépMepa HanOonee O1u3kKO cooTReTCTBYer eliCTBHTCJIbHOCTH, NOSTOMY MBI 
SIeCb OyNeM NpuxepxKuBaTEes STO TOUKH 3peHua. Sel he 

| Haiizem Bosmoxuoe paénoomenue yerbipex 30H [répmepa c nopbileHHol 
ITCHCHBHOCTHIO IIPOHHKHOBCHHA TPOTOHOB B 3eMHYIO aTMOC*epy, B KOTOPbIX 
JI2KHA HaOMONaTbca NOBbINeHHaA %X€ MHTCHCHBHOCTb MarHHTHO-HOHOCHepHbIX 
SMYULCHHH HM MOJIAPHbIX CHAHHH; pH lemget 

OM MBI OyJ[eM HCXOJMTb H3 H3BeCTHBIX ORE 

AKTOB O reorpatpHyeckom pacnpeyene- : 

HH STHX ABJICHHH. 

Auamu3 puc. | maer ocHopaHue cuH- 
Th, YTOB 3analHOM Mosyiluapuu mpo- 
HbI MOT MpOHHKaTb JO WHpOTbI o = 
40°(® = 50°). Xoyn (8) BpicKa3bi- 
\eT NpeqnonoxwenHe, uTo B CepepHori 
epuke cCHHpalH ocaxkyeHuax MoryT 


5, 0 topmMe cnupase ocaxeHua 
juc. 1), mpoxomsamux vepes 3anaqHoe 
pyllapHe WH oTHOCAHxca K 8, 10 u 
yaC. BC€MHPHOrO BPpeMeHH, MOXKHO 


F Puc. 2. Teopetnueckasd cnupamb ocaxeHua 
AKHOBCHHA IMIPOTOHOB JlaxKe B IKBATO- mpoToHop B ApxTuKe (mo IlTépmepy) 


HA OOULCMPHHATHIX MpefcTaBeHH STO MpeANOMOAReHHe KarxXeTCA COBEPLIeHHO 
STIPHEMJIEMbIM, OHAKO €FO MOXKHO MpPOBepPHTb, eC CUHTATh BHIBOLHI I Iré pmMepa 
aBMIbHbIMU. Tak, u3 paOoTh1 HapaaHacBamu (*) cezyer, uro B BomO6ce (o= 
:18,9°;, =72,8°;D =9,5°) B cyTOUHOM xoOse HeperyJIAPHbIX MaTHHTHBIX BOSMYIILe- 
|i uMeeTcA MaKCHMyM, NpHxosautulica Ha 14 uac. MecTHOrO BpeMeHH, JO CHXx Op 
+ NOWYUMBUIMH OO6baAcHeHUuaA. Ec CUHTaTb, YTO 9TOT MaKCHMyM TIO CBOeH 
)upome coorBercTByer O6macTH A (cryUleHM!O TpaeKTOPHH MpOTOHOR B 14 
Ac., puc. 2) Ha cnupasu ocaxyenusa Lrépmepa, To bomen B 14 uac. MecrHoro 
YeEMCHH lO.KeCH HAXONMTLCA Ha TOM CNUPaJI OCaKMeCHHA MPOTOHOB, KOTOPAas CO- 
wBetcrByer 10 uac. BceMupHOrO BpeMeHH. OueBHAHO, YTO 9TO MOXKET ObITb TOJIbKO 
(eCTBHeEM TOTO, UTO HMCHHO B YKa3aHHOM HHTepBale CYTOK —— 8, 10 u 12 uac. 
KeMUpHOrO BpeMeHH — adbeKkTHBHBI MarHHTHbI MOMeHT SemuM JlocTuraeT 
WiTHMabHOrO (HavMeHbIlero) 3HaYeHHA, MPH KOTOPOM CO3flatoTCH HanoOoulee 
WTarOnpuATHbIe YCAOBUA AIA TOTO, YTOOb! MPOTOHEI MPOPHIBAINCh arKe B 9KBA- 
IpHambuble wupoTs. B moOble Apyrve Yacbl BCCMHPHbIX CYTOK Takve YCJIOBUA 
Wis] MPOHHKHOReHUA MpOTOHOB K 9KBATOPY He OCYHLeCTBAAIOTCA, HM MaKCUMa\Ib- 
e yaseHHe CHUpaeli OCa2%K CHUA IIPOTOHOB OT Nosoca 3eEMHOFO AMNONA YMeHb- 
IneTCH. . 

)) Tlogpo6usrii ananus cnupamel ocaxeHHA, NOMYYeHHBIX Ha OCHOBe aHamu3a 
KCMepHMeHTasIbHbIX JaHHbIX O MarHHTHO-HOHOCHPepHEIX BOSMYHLeHHAX (puc. 1) 
i) B uacrHoctn, 43 Toro, uTo B 8, 10 u 12 yac. cnMpadJiM OCa%KeHHA MOryT MpOTsA- 
I/TbcA B 2KBATOPHaJIbHbIe LWMPOTHI, AaeT BOSMOXHOCTh CXCMATHUHO, B MepBOM 
|bu6nmKeHHu, mpoBecTH 30Hy A AIA BCerO CeBepHOrO Momyuapus. B 9Ton 
lide mpHOmu3uTenbHO B 14—15 uac. MecTHOrO BpeMeHH MpOUCXOAHT MOBBILCH- 
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JIOJaeTCA MOBbILIEHHAaH HMHTeCH- 


CHBHOCTb MarHuTHO-HOHOCepHEIX BOSMYILCHHH HM MOIS PHbIX CHAHHH. 

30Ha A ua yonrotax 70—90°, Kak culefyeT H3 WaHHbIX M0 Bom6eto, mpocTu- 
paeTcH JO SKBaTOPHaJIbHbIX WIMPOT. V3 puc. 1 BuyHO, 4TO Ha MSOXPOHAX CH 
panax oT 12 yo 17 yac. u or 04 Zo 08 uac. o6macTb A omKHa ret BC | 
6osee u Oomee CeBepHoe Moox*KeHHe. CooTBeTCTBCHHO, B STH YaCbl 3OHA yer 
MOJHHMaTbCA BO BCe Oouee BbICOKHe WIMPOTHI. @MopMa H30XpoH, oe 
tux Bpemenu or 18 yo 03 yac. HsMeHAeTCH CPaBHHTeIbHO MaJIO. STO 3HauHuT, 
utTo O6lacTb A Ha KaxKJOl H3 cnupanelt B STOM HHTEPBaJe CYTOK, a CEMOBATCJIb 
HO, H BCA 30Ha A Oyler pacnomaraTbCa MpHMepHO Ha OAHOM H TOM xe PaccTOA= 


HuM OT Tomoca Runoms — Ha © = 50—55°. Bce sro OyeT NpoucxoquTb Kak 
pe3syilbTaT YyBelvueHHA 


atptbeKTHBHOTO MarHHTHO= 
ro Momeuta Semuu. IIpey- 
momaraemMoe CXeMaTHYHOe 
pacnoomeHue 30HEI A 
IeJIOM T1peACTaBJIeHO Ha 
puce. 3. 

AnasoruuHoe paccMor 
peHHe MoxeT ObITb TIpOBe- 
exo qua 30H 5 u B, coz 
oTBeTcTByrolmux 20 u 02 
yac. MeCTHOrO BDPeMeHH 
Ha usoxpoue 10 yac., B 
COOTBeETCTBHH C TeOperTH- 
yecKOH CMHpasiblO OCaxK- 
menus Ilré pmepa (puc. 2) 
MOXKHO HaHecTH TpHOsH 
*%eHHO o6acTH B u B 
Jlanee, aHamu3 puc. | 
puc. 3 Moka3blBaeT, 4YT 
B 20 uac. MpoTOHE! nO 
CHHpadAM OCaxKReHHA MO 
TyT MpOHHKaTb aseKo 
Puc. 3. Teorpauueckoe pacnpefesenHe B ceBepHom nony- Ory, AO ® = 10—15°, 
qwapuu 30H A, 5, B, u 7, B KOTOPHIX OKHa HaOmMOLATECA =©TOMbKO Ha Jomrotax 160— 


MOBbILCHHaA HHTCHCMBHOCTh H YaCTOTa MarHHTHO-HOHOCHep- 180° y Rp O2 uaca no @ 
HbIX BO3MYUICHHH MW MOMAPHBIX CHAHHH; 10"-— cnnpanbocax- —__ 25—30° HI Ha JOM 


IA, COOTBCTCTBYIOILAA 10 yac. BCeMHI HOTO BDeC@MeHH 
eee ae P P rotax 250—270°. B mo 


Oble uacbl BCeMHPpHOrO 
BpeMeHH, OTIMUHbIe OT 9—11 yac., 30Ha B pacnonaraerca G6uxKe K TMOMocy, 
TipeHMyllecTBeHHO Ha © = 60—62°, a 30Ha B mpeumywlecTBeHHO Ha © = 64 
67°. Bce 9TH Tp 30HbI CBOHMH y4acTKaMU HavOoubllero MpOCcTupaHUA K 9KBa 
TOPy CMeleHbI OHa MO OTHOMWeHHIO K Apyrok mpuMepHo Ha 90° kK BocTOKy 

MspecTHy!0 30HY MaKCHMaJIbHOHM YaCTOTbI H HHTCHCHBHOCTH M@PHHTHBIX BOS: 
MYILeCHHH HM NOJIAPHbIX CHAHHH — 30Hy PpuTia — MOXxHO PaCCMaTPHBaTb Kak 
cyMMapuHbli addext 30H B u B IUWlrépmepa. 

Uerpeptaa 30Ha — 30Ha J, slexalllad OnmxKe BCero K Nommocy MNO, 
B CaMOH NpHnomocHoH OOmactH ApPKTHKH, MOET ObITb BbIYepueHa Tak *Ke, Kak 
M Tp Oomee 1OxKHbIe 3OHbI. OLHAKO WIA €€ TOUHOFO MpOBeMeCHHA, MO-BHAMMOMY, 
TpeOyerca HCMOb3OBaHHe MeCTHOrO TeOMarHHTHOTO BPeMeHH, NMOCKOMbKY 372 
30Ha JI@KUT B OOAaCTH, Te s:peKThI HeCOBNaeHHA OCceli BpallleHuA H HaMarHu 
4YHBaHHA SeMJIH MOFYT CKa3bIBaTbcA HavOoulee CHJIbHO. 

Vmetorcs Bce OCHOBAHHA YTBepAKAaTb, YTO BTOPaA 30Ha NOBbIWeHHOM Mar 
HHTHOW aKTHBHOCTH, CyU,eCTBOBaHHe KOTOpOM 6bIIo Hamu (?,”) BbIBeeHO HB - 
aHaJIM3a MarHUTHbIX BOSMyU[eHHi B ApPKTHKe, 10 CBoeMy @u3HyeCKOMY CMBICII 
€CTb He YTO MHOe, Kak YeTBepTad 30Ha LlrépmMepa — 30Ha I, pacnosomennas 
HanOoulee OM3KO K NOMOCY MarHuTHOrO AuNoA B Apxrnke. TozTomy Ha puc. 
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Hoe BTOPXKeHHve MPOTOHOB Hu, Kak CJIeJICTBHE, Had 


BOCIPOH3BONMM HalieHHyl0 HaMH BTOpylO 30HY, Kak 30Hy Illrépmepa /. 
WIb3A HE OTMCTHTb, YTO H STA 30HA, MOCTPOeCHHAad COBepIIeHHO HesaBHCHMbIM 
reM, M10 CBoelt (bopMe oveHb NOxoxKa Ha Tpu Sosee 1Ox*KHbIe 3OHNI, H OOMbINAA 
» BTOPOH SOHbI OTKJIOHACTCA K BOCTOKY ellie OoulbIle, KAK 3TO H NOM2KHO ObITb 
BplBoy Illrépmepa (puc. 2). Bomputaa ocb 30nn I Ilrépmepa qomKHa mpo- 
[HTb IIPHMepHO To Jomrotam 340—360°, Torna Kak BTOpad 30Ha HMeeT Ha- 
WJIBITYIO BHITAHYTOCTb TO MepHyMaHy 290°. PacxommneHue Ha 50° He umeer 
MHILMNMaJIbHOrO 3HaYeHHA WH MOMKeT OLITb, BEPOATHO, CHW2KeEHO MpH Govree 
‘aJIBHOM aHaM3e BCe€rO KOMIMJIe€KCa 8aTPOHYTbIX BOMPOCoB. 

Takum o6pasom, B Culy4ae ufeanbHoli Sem B O6Oli TOUKe ceBepHoro mouly- 
PUA NOK! ObIM Obl HaGMOMaTbCA YeTbIPe OTHOCHTeIbHBIX MaKCHMYyMa 
‘YTOYHOM XOJe HHTCHCHBHOCTH H YaCTOTHI HeperyAPHBIX MarHUTHO-HOHOCHep- 
X BOSMYMLCHHH W NOWAPHBIX CustHuk: B 14, 20, 02 u 08 4ac. mecrHoro Bpe- 
iu. OTHOCHTeIbHad HHTCHCMBHOCTb KayxKOPO U3 9THX YeTbIPeX MaKCHMYMOB 
sHCea Obl OT PAaCMONOXRKeHHA CTAHUMM MO OTHOWeHHIO K YeTEIDeM KOJIbILeBbIM 
iam A, 5, Bul. B ycnopuax peanbuolt 3emau reorpatbuyeckoe pacnpesene- 
© THNOB CYTOUHOTO XOJa HHTCHCHBHOCTH H UYaCTOTHI HeperysAPHbIX MarHUT- 
‘HOHOCepHBIX BOSMYINeHHH LOKHO ObITh, KaK STO BAAHO M3 puc. 3, Somee 
KHIM. 

JI Toro uTOOb! NOKa8aTb MPaBHJIbHOCTh CeaHHbIX BbIBOJLOB, HCMOb3YeM 
c. 3 nA OObACHeHHA HeKOTOpLIX cbakToB. Kak us3pectuo (8, °), pagapHpre 
SMONCHUA NOJAPHIX CHAHHH, MpoBezenHble B MraKe (o = 42,4°; } = 283,5°: 
= 04,0°) u JDxonpen Bouk (¢ — 53,5°; ) = 357,8°; © = 56,7°), noKa- 
1M, YTO HaHOObIWaA BePOATHOCTb NOMAPHEIX CHAHMH Mpuxo_uTca Ha 18— 
yac. u 02—03 uac. MectHoro Bpemeuu. M3 puc. 3 BUAHO, 4TO KaK pa3 B 3TH 
cbi uepes Mraxy u JbKoxpen BauKx mpoxogst o6macru 6 u B, c Koroppimu 
CBA3AHO MOBbILMeHHOe NPOHHKHOBeHHE MPOTOHOB B 3eMHYIO aTMociepy. 
Bo3HukaeT BOMpoc, HeIb3A JH OObACHUTb NOBbILMeHHe MaTHHTHOM aKTHBHO- 
1 Y 9KBaTOPa COBMECTHBIM BJIMAHHEM MPOTOHOB, MpOpbiBalollluxca K 9KBATOPY 
“ciupasaM ocaxkKeHusd oT O60“X MOMOCOB 3eMHOrO AunONA? 
Jia 271eKTPOHOB, NO aHaJIOrMH C MpOTOHaMU, NOJKHbI TAaKKe CYULECTBOBATb 
rbipe soup: A’, 5’, Bi u I”. 
B 10xKHOM Hosywapuu, B NpHHWuNe, WomKHA HaOOMaTbCA Ta Ke KapTuHa, 
DW WWIA CeBepHOTO NOYyWapuA, C TOM HUIb pasHulleH, YTO CIMpasIM OCa*K]e- 

OYAYT pa3sBePTHIBATbCA JIA MPOTOHOB MpOTHB YaCOBOH CTPeIKH, a MIA BJ1eKT- 
OB — 110 YacOBOH cTpekKe. 

Soupt A, 6, B u J HauOonee HHTeCHCHBHOTO IIPOHHKHOBeCHHA MPOTOHOB 
BeMHYIO aTMocdepy B CeBepHOM NOwywiapHu Ha puc. 3 HaHeCceHbl B MepBOM 
nuOnuxenun. IIpennomaranocs,yto obnactu A, 5, B u F cryulenua mpoTouos 
crupanax ocaxKeHHs paBHOMepHO Mepemellaiorca MO Mepe BpallleHua Sem- 
. B jelicTBuTeIbHOCTH, B CBA3H C TeM, UTO CIIMPaIM OCaKNeHHA WIA PasHbix 
OB BC€MHPHOFO BPeMeHH HECKObKO pasmuuaioTcA mo dopMe, soubI A, 5, B 
[ omKHbI MpOXOJMTh HECKONbKO HHaye, B YaCTHOCTH, BePpOATHO OvIMKe K 
wocy. 
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TEO@H3HKA 


H. HW. XAJIEBHH 


K HHTEPBAJIBHOMY KAPOTTAXKY AKYCTHYECKHX BOJIH 
(IIpedcmaeaeno axademuxom H. IT. Bapduneim 27 II 1957) 


Ceficmuyeckoe MCCIeloBaHve pa3pe30B CKBaxKHH B HacTOsilee BpeMA Mpo- 
H3BOJMTCA Tak: B CKBaxKHHe Ha KaOesle NepeMelijaeTcA CeliCMOMPHeMHHK, a BOI 
3H YCTbA CKBaxKHHbI B 9TO BPCMA MPOW3SBOAATCA BSPbIBBI. Hismepssi BpeMA po 
6era YMPyrHX BOJH OT HYHKTa B3pbIBa JO CKBayKMHHOTO CeliCMONPHeMHHKa 
MOXKHO OMPeeIHT [WIA Ppa3sIHUHbIX HHTepBaJIOB TIyOMH CpeqHHe CKOpOCcTH 
HeOOXOJMMbIe€ JWIA MHTepmperallun womeBol celcmopasBeyqkH. Oynako mpH 
3TOM He oGecneyHBaeICA OCTaTOUHad TOUHOCTh B ONpeesIeHHH MJIaCTOBBIX 

(HHTePpBaJIbHbIX) CKOpoOcTeli, Hc: 
NOb3YeMbIX, B UaCTHOCTH, JWJIS 
pacusleHeHHA TeoIOrHyecKHX pas 


] 1 
i pe30B 110 YNPyrHM CBOHCTBaM. 
! JA H3MepeHuiA HHTePBaJIbHbIX 
é ckopocteH HeoOXOHMO IlOMelaTh 
B CKBa2KHHY Kak CeHCMOINpPHeMHHK, 
/ TaK H HCTOUHHK YIpyrux BowH. B 
; moculeqHee BPeMA paspaOaTbIBaeTCA 


M onpo6yercx allmapaTypa Ws 
YJIbTPa3BYKOBbIX  HCCJIeOBaHHe 
paspes0B CKBaxKHH. PaccmMorTpeH- 
HbIe B JIMTepaType MOJleuIH, Ha- 
PAY C NOMOXKUTeIbHBIMH Kayect. 
BaMH, OOslalatoT HEKOTOPbIMM HefocTraTKaMu: 1) HcnOmb3y!IOTCA TaBHbIM OOpa 
30M IlepBble BCTYMJIeHHA; 2) Us 1yyaeMble LaTUMKaMH YIIPyrue HMIMYIbCbI HepeNKO 
He CTaOWJIbHbI; 3) HHTepBaJIbI H3MePpeHHH HeBemHKH; 4) YaCTOTbI 3HAYHTeEMbHO 
OTJIMYAaIOTCA OT MPHHATHIX B MOMeBOH ceHcMopa3Beyke (1°), 
Hamu JWI CKBaxKHHHBIX AKYCTHYCCKHX HCCMeELOBAHH MpHMeHeHa YCTaHOB 
Ka, OOaqaroulad CeqyIoOuluMuH ocoOeHHOcTAMH: |) noMelaeMblii B CKBaxKHHY 
SJICKTPOMArHHTHbIM WaTunK YMPyrHX BOUH OGecneunBaeT 3BYKOBOM cneKTp 
W31YYaeMbIX MMITYIbCOB, OOeruad TeM CaMbIM SKCTPaNOAAMMIO NOMYYCHHBIX 
BHIBOJOB Ha NoueBylO CecCMopasBeyky; 2) HHTepBal UCCIeLOBaHUA JocTurael 
5—10 M, 4TO ocMaOAHeT JOXKHbIE AHOMAJIMH, OOYCOBIMBaeMble «KaBepHaMHy 
CTeHOK CKBaKHH; 3) BbICOKaA MOBTOPACMOCTb H3J1Y4aeMbIX HMMYJIbCOB M03B0- 
JiAeT WMPOKO UMCHOMb3OBaTh JMHAMHYeECKNe XapakTePpHCTHKM YMPyrHXx BOV 
4) ucnouIb3yeTCA HeE9KPaHMpOBaHHbI CepHHHbIM KapoTTaxkHbIit KaOerb; 5) u3Me 
PeHHA MPOHSBOJATCA MO TOUKAM, PaCCTOAHHe M@XKY KOTOPLIMH OGbIUHO paBHE 
HHTepBasly MexKAY WaTYHKOM HM CeHCMOMpPHeMHHKOM. 
Cxema ycTaHOBKH JWI MHTePBaIbHOrO KapoTTaxka aKYCTHYeCKHX BOJH cue 
mytollad: JaTuHKOM YMPYyTuX BOMH ABJIACTCA 2JIEKTPOMarHUT, CMOHTHPOBaHHblh 
B repMeTH3MPpOBaHHOH THIb3e; IPH NpONycKaHHH MO HeEMy MOABOAMMOFO Cc NO: 
BePXHOCTH 3e€MJIH TOKA CepHe4UHUK BJICKTPOMarHHTa BTATMBaeTCA B KaTYIUKY, 
ylapadA B CTeHKY THJIb3bl, STOT yap M ABMACTCA MCTOUHHKOM YNPYFHX BOIH: 
Ha paCCTOAHHM HeCKOJIBKHX MeTPOB OT JaTUHKa HaXOMMTCA Mbe30CerHeTOBbIE 
CeHCMOMPHeMHHK, MpeoOpasylonlul yipyrve Koe6aHHA B SIeKTpUueCKHe; MO 
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Puc. 1. CxBaxxuHHad ceacmorpamma 


eqHMe MofaloTcd Ha NOBEPXHOCTb 3eMJIM, Pe Nocse ycuseHuA perucrpupy- 
TCA MArHUTOIIeKTPHYeCKHM OcLuMIOrpadom MIIO-2. 

HsmepeHua C yCTaHOBKOM MpoBeseHbl B psAe CKBaxKUH TIyOuHOL Bo 280 m. 
HOBHbI€ Pe3YJIbTaTbI NO OAHOM u3 HUX clelyroulMe. B 3aBHCHMOCTH OT CelicMo- 
ONOTHYECKUX YCOBHH Pa3spesa Pe3KO H3MeCHACTCA MHTeCHCHBHOCTb M XapakTep 
muceH yIpyrux BOJIH. C pasuIMuHO CTeMeHbIO JOCTOBEPHOCTH BbIeeHO TO 
TbIpeX THNOB BOJIH, KOTOPble MO aHaJIOrHH UX XapaKTepHCTHK C MOyueH- 


YIbTPpa3sBYKOBbIX HCCIeMOBAHHAX B CKBaxkHHax (°°), MoryT 


IMH lIpH 
f —- ccs 
F 0 800 1600.cm/m 1000 1200 1500m/cek. 
x Took 
i Wasea g : 
a L Bay, o 
2 | 
‘ q | 
x co) | 
sues 3 
Xs 2 ; 
\ J 
x | 3 | 
60 ; | 
$ ! 
9 | 
100 ; | 
] 
OL 
2 | 
120 ; | 
| 
} 
ah | 
40 ; 
‘i 8 | 
a 6 6 


Puc. 2. PesymptatTbl akycTuyeckoro KapoTTaxka: 1 — BepTuKaiib- 
HbI roforpap ¢, =¢,(H) Bonnet Jlom6a; 2—rpadux naactonolt 


ckopoctu V,—V_(H) sBounpi Jlsm6a; 3 — rpaduKk makcumMasbuoli 
amMmuTy IB A, = A,, (H) Bonnet Jlom6a; 4 — rpauK Kaxyuleroca 
yebHOro conpoTuBeHHA pe, =e, (H); '— BepTukambub rojo- 
rpad ¢, =7, (7) Bonnbl mocuefyiomux BcTynienuk (mpeqnosoxKH- 
TelbHO SH); a—nopduputpl, 6 — rsiMHUCTHIe CaHUbl, é — necuaHuKH 


ITb IPeMMOMOXKUTEIbHO OTHECEHbI K HHOLLa BbIeIAeCMbIM IPH Ha3eCMHbIX Ceili- 
NOpa3BeJOUHbIX H3MepeHHAX MOMePeYHbIM BOJIHAM, MPOOJIbHbIM BOJIHaM M10 
PpOBoMy pacTBopy, YapHbIM BOHaM (HIM BomHaM JI9MOa) u BomHam SH. 

Ha pue. 1 npuBeseHbl 3anucH OAHOM M3 JICHT, Ha KOTOPOM BbIJeIAIOTCA Be 
cleqHHe BOyIHbI. JleHTa 3Ta HOMyYeHa MpH paccTOAHHH MexKAY WaTYHKOM 
CeliCMONpHeMHHKOM 5 M. 3Sylecb BepXHAA Tpacca — OTMeTKH MOMeHTA, cpel- 
a — celicMompHeMHuKa uM cHHYcouya uacroToh 500 rm — MapkHpoBKa Bpe- 
Hu. Ha puc. 2 npescraBJeHbl pe3yIbTaTbl OOpaOoTKH aHHbIX NO STHM JBYM 
HOCHTe@JIbHO HaHOouee HHTCHCHBHbIM H CTaOHJIbHbIM BOJHaM. OO HHTeHCHB- 
Dit BOHe co cKopocrbio 550—700 M/cek MoxeT ObITbh NOMYYeHO TOKO OOLLee 
eCTaBJIeHHe, Tak Kak BCTYIMJIeCHHA ee C JOCTATOUHOH IA onpeweseHuA MWia- 
OBbIX CKOPOCTell TOUHOCTHIO OMpPeAeJIHTb HEBOSMOXHO. OrmMeyaercs JIMIIb, UTO 


OpOCcTb 3TOH BOJIHbI NOBOJIbHO ObICTpO BOSpacTaeT C TvIyOMHON. 
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Tlo ckopoctu yqapHot Bose! (BomHEI JIsM6a) V; = V,(H) B paspese BbIze- 
aimioTesa 4 COA, KOPpeMpyloulNe C XapaKTePOM KPHBOH KaxKYIUAXcA YebHbIxX 
9JIEKTPHYCKHX COMPOTHBMCHUE 0, = px (71). HauMenbiiad ckopoctb ~ 1200 m/ce 
HaOmoqaeTca B CHOC Pa3sPYUICHHBIX, BbIBeTPeJIbIX, MOPHCTbIX pasHocTel 
nopduputos, HanGoubiaa — nopayKka 1440 m/cek — B MX MOHOJIHTHBIX pa3 
Hoctax. Mexyy STHMH C/IOAMH C NOCTOAHHOM CKOPOCTbIO HMECT MECTO HHTeEpBal, 
rye CKOpocTb MocTelmeHHO Bo3pacTaeT C riyOHHOH. B HMxKHEM YaCcTH paspesa 
OTMeualOTCH pasHAMMecA MEY CoOoH Mo CKOpocTH y4acTKH MpeHMyllecTBeH- 
HOO pa3BHTHA CaHWeB HW MeCYaHHKOB. 

Hanv6oulee BaxxHOM OCOOeHHOCTbIO MOJIYYCHHEIX MATepHaJIOB CeqyeT CUHMTAaTb 
OUeHb OOVIbINYIO 3aBHCHMOCTb UMHTeHCHBHOCTH BoHbI JI9MOa OT CROMCTB 
nopog paspesa. 3 puc. 2 BuaHO, 4TO rpacsbHk MaKCHMaJIbHOH amnuTyfbl Ay = 
== A,,(H)koppemupyeT C KpHBbIMH 9JIeKTpOKapoTTaxa mu cKopocTH. Ho orHocu- 
TCJIbHbI€ AHOMAJIMH CKOPOCTH COCTABJIAIOT BEMUHHbI MOPALKa MepBbIxX eCATKO 
MIPpOWeHTOB, a COOTBETCTBYIOMHe AHOMAJIMH aMIMVIHTYL JOCTHTatoT COTeH MporeH- 
TOB H HepeKO alOT BOSMOXKHOCTh (PHKCHPOBATh JleTaJIH CTPOeCHHA, He OTMedae- 
MbIe 10 ApyruM cbu3uueckHM TapaMeTpam. 

O6ulve TeopeTH4ecKHe MpeANOCblIKH HM Pe3YJIbTaTbl 9KCMePHMeHTOB M03BO 
JIAIOT CUHTATb, UTO (PaKTOPOM, B pAe clyuaeB ONPeeAIOMLHM 3aTyXaHHe yIpy 
ro BOJIHbI, ABJIAe€TCA MOpucTocTb Nopox. B cBa3H Cc 2THM paCCMaTPHBaeMbIi 
llapaMeTp MoxKeT HalHTH IpHMeHeHue B MpaKTHKe Freomoropa3sBeOunbIx PadoT 
B ¥YaCTHOCTH, IPH BbIeeCHHH KOJVJICKTOPOB, SABJIAIOU[HXCA MNOPHCTbIMH PpasHO 
CTAMH pa3pe3oB. 


TopHo-reojlorHueckHit HHCTHTYT Tlocrynu.0 
Ypanpexoro dusuana Axayemuu HayK CCCP 4 1 1957 


UMTHMPOBAHHAA JIMTEPATYPA 


1}JO. B. Pusuuuenxko, B. A. IT ayxos, U3s. AH CCCP, cep. reopus., Ne 11 
(1956). * B. B. Capsuu, Jl. Tl. Cregmeucon, Tp. IV mexgzynapogu. nepr. KoH- 
rpecca, 2,M., 1956. %G.S.,Summer,R. A. Broding, Geophysics, 17, Ne 3 (1952)s 
*C. B. Vogel, Geophysics, 17, Ne 3 (1952). "94. EB. 5W hitecs. ON. sheen 
P. L. Lawrenge, Geophysics, 21, Ne 3 (1956). 
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XHMHA 
B. JI. BAMCEP 
AJIKHJIMPOBAHHE] AWLETHJIEHOM «-W 6-HA®TOJIOB 


(ITpedcmaeaexo akademucom A. B. Tonuuesoim 15 III 1957) 


ANKUJIMp OBAHHE MPOBOAMOCb B PeakTOpe, B KOTOPOM HoMelasica pacTBop 
iprona.B 50 MI STHMOBOrO HH OyTHAOBOrTO cnupTa M KaTanusaTop HsPO,- 
irs -- | r okucw pryTu. AleTusen nofaBasica u3 OamoHa c peryaupyemolt 
pocrbio. PeaKtop mojo- 


iBaJICA BOMAHOL SOaHeit.Io- Ta6auna 4 


eHHY!0 10 OKOHYAHMH pe- Ankuiupopanne B-Hadroma 


MH Maccy OTCacbIBaJIM Ha cae 
boHke Broxuepa wu xKpu- Karamusatop s 5 Paes 
JWIbl aIKUIaTa MpoMblBa- =| 5 

6yTHIOBbIM criupToM. Pe- 2 & Demmera eee f 
bTaTbl ONbITOB MpeycTaB- = E | |. aS Typa, °C fagle Hs 
bl B Tad. 1. plete (es 32/85 Nae 
Onpiret NeNe 1, 2, 17,B, s| = ges gelss| + z 

Il =JN2 ’ ’ ’ ales Ete Oaslka a 

OPbIX BbIXOJbl aIKUaTa : 

aBJIAIH, COOTBETCTBECH- 1190) 5 14 65—70 DB 8,5 4A 
41,42 nu 42%, a Takxe 2/20] 5 AA C5108 he aren 42 
Ne 4u8 wu NNO Y, 8) 20, 14- | 7580) | 2 14,5) 9.5 a 

MAO 15) 14 65—70 Poets 5) Xc)ts) 3 

PBCACHHIC B OMMHAKOBBIX £5 |5)| 2 14 | 21-25 |2 W's 2 10 
IOBHAX TeMMepaTypbl, 6 }20] 5 AL 405 ALOE Dea Siies 39 
AWeCHTpaluu KaTaJiu3aTo- 7120) 5 144 | 75—80 |'2 |£,5) 9,5 44 
‘Mo mp., MoKasprpaioT ux 8120) 9 14 \e6o—70) 2415 7 34 
. Ay 3) 14 24—25 2 (3 oS si) 
SIPOMSBOAMMOCTh BHE 3a- 4) |50| 5 5 7 | eni-yo bl etn y 50 
EHMOCTH OT TOTO, NPOBO- 44/20] 41,25} 4 | 65—70 | 2 [3 il 5) 
(IMCb OHH B pacTBOpe 9TH- 12 | 20} 10 24 | 65—70 | 2 j3 9,5 a 
Boro usu 6vyTumoBoro 13 | 20} 10 24 | 65—70 | 2 |3 6 z 
upTAa - Ie AVS 8) 15 65—70 Zale 6 39 
pen is tol 5 | 16 e570 | 2 en |g 68 
JlaHuble 0 BbIXOMe aIKH- 4¢/ 5| 5 48° 1+65—70'-| 2B /2%s 55 
| a B 3a€BUCHMOCTH OT KOH- 17120] 5 Ws |) B70) |) Zh} 8,6 42 
HTpaluu KaTalu3aTopa re os a> Ti paar ; ae o) 

MpOwHX paBHEIX ycMO- 54/55) — | — | ¢@5 79 | 213. | 40’ 30 


‘AX TIpHBefeHb! Ha puc. |. 

| OnTHUMAaJIbHbIM BbIXO], aJl- IIpumeuauna. 1. B onpirax ee 5,6, 7, 8 Bka- 
} 0 YeCTBe PACTBOPHTeIA MpHMeHAIcA H-OYTHOBbIA CNHPT, 
1s 68% mpH BO ae Aree Le Shennan cnupr. 2. B onbirax 
HICHTPpalHW KaTaJIM3aTO- joo 18, 19, 20, 21 B peakTop nomemanu 20 r Haptona 
18% B peakIMOHHOH CM€- wy MaTOUHbIM pacTBOp C OCTaBIUMMCA OT MpeAbI~ymero 
| pH Temmepatype 65—  onbira KaTaJMv3aTOpOM H HeH3pacxOJOBaHHbIM HaTOJIOM. 


P. JlaHHbie O BbIxXome al- 

aTa, B 3€BHCHMOCTH OT TeMMepaTYpbl IpH MpOuMX PaBHbIX yCJIOBMAX Mpu- 

HeHbl Ha puc. 2. OntumambHoi TemnepaTypoH oKasaslocb 75—80° mpu 

HIeHTpawuu KaTamusaTopa 14%. 

Ypemuuenne CKOpOcTH MponycKaHHA alleTHeHa c 2 m/4ac No 4 a/4ac yMeHb- 

eT BbIXOM aslKuslaTa TOMbKO Ha 16%. 

Tlonyuenupiit akumaT TpyqHO pacTBOpseTCA B OeH3O/Ie, XOPOIIO pacTBo- 

eTCA B alleTOHe, YKCYCHOH KucJOTe, 2pupe M XMOpotopMe; B YeTbIPexxJOpH- 
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CTOM yrvlepoyé H B A-TellTaHe pacTBOpAeTCA IPH HarpeBaHuNn; He pacTBOpAeTCa 
B WelOUH, a TaKxKe B Ca6oW CepHoH KuCcOoTe. T. na. 173°C. 
Hatneno (Bp %): C'89,3" "He 9,0:5 Osrow: 
Fla CooHigO Beruncneno (B %): C 89,2; Hy 5,4; Og 5,4 
MoaekyssipHblit Bec 296—301.C22HicO BpruncaeHo, MomeKyapHbii Bec 296. 
Onpeyenenne no LlepesuTuHoBy OOHapyKHJIO OTCYTCTBMe FHPOKCHJIbHBIX Ppyin.. 


XS 
ee 
S8 
s S3° 40 
ei ns 
cae 88 
< 88 
S £4 as 
38 my 
S= 0 4 6 2 6 20 bec.% 
Sa 20 40 G0) C0 006 Konuenmpayua kamanusamopa 
Puc. 1 ‘ PHC..2 


Puce. 1. SaBucumocTb BbIxofa anKunatTa B-HapToma oT TemMlepaTypbl 
Puc. 2. 3aBHcHMocTb BbIxofa aKusaTa B-HabTosa OT KOHUeHTpauHH KaTasusaTopa 


YunTbiBad pe3yJbTaTbI HalHX OMbITOB 10 alKHMUpoBaHuIO dexowa (1,”) 
Kpesov10B (*) B aHaJIOTHYHBIX YCJIOBMAX, MbI MOXKEM UJCHTHPUUMPOBATh aKUMAT 
KaK OKHCb 9THJIMeH-2M-3-HadToma, OOpasyrolulyiocaA MO cueMyIoulen CXeMe: 


Yo f=) GBs 
ii | | ea 
asa WP 
| ) -+ CH =CH -> | | 
aN SAN 
OH OH 
B-HapToun BHHHIHapdTon 
fe NS yen oN Chee 
ee dlacion Bae ees) 
hive sp (ae oo. oe 
aan Coane TS OG 


OKHCh 93TH LeH-2H-B-HadtTona 


SOTO TeTEPOMMKMHYECKOe COCMMHEHHE MOXKHO PaCCMaTPHBaTb KaK UpPoOHsBoy 
Hoe KCaHTeHa 9-meruu-1,2,7,8-nn6eH30KCaHTeH 


Takoe coequHenne c Tt. nt. 173° 6biwi0 mogwyueHo Knai3eHom (*), KoHJeHCalne 
8-HaTola u Napabyerugza B upucytersun HCl. 
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| IIpu OKHCICHHH aJIKHJiaTa XPOMOBBIM aHTHApUOM ObIM MOYUeHb KPHCTadd- 
aC T. mt. 194°, Peakuua OKNCHeHUA MPOXOANT Tak, YTO pakuKal OKUCAAETCA 
KapOoHWJIbHy!O Tpynny u OOpasyercs COOTBETCTBYIOUIMii KeTOH: 


cen TaN. 


| (ee) 
SON a 


WAS Jo GE C51 Hy205 — AuHadto-y-nupoH, 
O 


MOJI, Bec 296 


KatasuTuueckylo KOHJ(éHCalMIO alleTHsieHa c HadTosioM MpoBosHH BenlKe 
| Hptomang (°). Peakiua npospogusacb B 95% cnupToBOM pacTBOpe B IIpHcyT- 
fBHH KOHILCHTPHPOBaHHOW CepHOM KHCJIOTbI HM PTYTHbIX Cone. Ho. nonbiTKy 
IeIMTb W3 NOJYYeHHOrO pacTBOpa KakHe-MOO KPHCTAaJIbl KOHYMJIMCb He- 
maueH. C a- uw 8-HacTolamMu peakMa MpoBosMmach yKa3aHHbIMA aBTOpaMu 
TeyeHue 10 WHel, NoMyYeHO ObIO HEKOTOPOe KOMHUECTBO KPHCTAJJOB C T. Tl. 
(3°. Ilo yrsepxkenuio aBTOpoB, IIpH npHMeHenuu B-Hadroma Nowyyaerca alle- 
Ib, a H3 a&-HadTOsa — OKHCb STHIMAeHAMHadTona. K comamrenulo, JocraTou- 
HIX OCHOBaHHH JWIA TakOrO YTBepxKeCHHA aBTOPbI He UpeCTaBMn. 
ANKMpoBaHHe «-HadTosla MpOBOAWIOCb HaMH B TeX 2*xKe YCJOBHAX, TO H B- 
adtoia. Ho nowyuenHublit aikulaT He pacTBOpsAeTcaA HU B OeH3OVIe, HH B KaM- 
ope, YTO 3aTPpyAHAeT oMpeseseHue MoweKYAAPHOrO Beca. 


MocKkoscKkHi HepTAHOM MACTHTYT Tlocrymuuio 
um. HW. M. Ty6xuna 16 VI 1956 


HMTHMPOBAHHAH JIMTEPATYPA 
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D8, Ne 3 (1956). *L. GClaisen, Lieb. Ann., 237, 270.(1887). © N. N. Wenzke, 
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Jlokaangn AkayeMuu Hayk cccP 
1957. Tom 115, Ne 4 


A. C. 3ABbAJIOB u Bb. HW. BPYK 


PACNPEJIEJIEHHE MAJIBIX KOJIMYECTB YIJIEPOJA 
B JIETHPOBAHHOM )KEJIE3E 


(ITpedcmaeaeno axademuxom IT. B. Kypdtomoesim 10 I 1957) 


IIpo6mema pacmpelemeHua JerHpyl!OulHX SJIeEMeHTOB, H B YaCTHOCTH yruiepo 
Jia, B MHKPOCKONMYeCKUX YYaCTKaX a- H {-TBepAOro pacTBOpa B *KeJe3HbIX CMa 
Bax, KOTOpOH YyJemneTca Bce OoubiIe BHHMAHHA B MeTAaJIJIOBEMYeCKHX HCCI 
JOBaHUsAX, He Moyunwa elle WO Cero BPpeMeHH yOeHTeMbHOrO ZKCIMePHMeHTAaJIb- 
HOrO pelleHHa. 

B ny6mukyemon paOore uccieqoBanuve XapakTepa Mepepacipeysesenuad yrule 
powa B serHpoBaHHOM 2x%xee3e ObIIO BbINOJIHeHO MeTOJOM aBTOpaHorpacu 
C MOMOMbIO pakWOaKTHBHOTO u30TONa yrsepoya C4. ShdhekTHBHOCTh MpHMeHe 
HHA STOTO MeTOJla WIA H3YYeHHA paciipeleseHHA HEKOTOPHIX 3JIEMEHTOB B Ke 
JI€3HbIX MH IBeCTHbIX CvIaBaxX yCTaHOBJIeHa B psxfle paoor (*~’). 

MccmeqoBahuto MOABepraHCb MaJIOYIIepOANCTHIe %Kee3Hble CMMAaBbl, Meru 
POBaHHble pa3ebHO XPOMOM, HHKeJIeM, KPCMHHeM, MowHOeHOM. CocTaB cn 
BOB IIpHBeseH B Tabu. 1. 

PafvoakTHBHbIK yrsepo 
BBOIHICH B  HCCeqyeMbl 
Xumayeckuli coctap, % ClvaBbl NYTeM «eMeHTallHH 


Ta6auna 1 


Mccnenyemaa cuctema B Cpewe paWOaKTUBHOTO VI- 

Cr} Ni] Mn} Si| Mo sekucnoro 6apusa. Tak Kak 

HCTOUHHKOM PpayMoyruepoya 

ABIAJICA TOMbKO YIJIeEKHC 

2Keseso — xpom 0,05|4,6 | —|0,10/0,10] — Ubi Oaputi Ges NoOaBKu yr 

dK ese30—HHKeIb 0,04|0,08) 4,8) em. 0,44) — JIA, TO MOBbILIeHHA OOMer 

2Keneso — kpemHnit 0,03/0,09} — | cn. |4,4|— coxepxaHHA yruepola B 
?Keneso — momH6neH | 0,03] 0,08 


— 10,08}0,10/12,5  quementyembIx»  oOpa3iia 
CBepX ‘HMeBIUIMXCA B HH 
0,03—0,05% He mpoucxoguno. TIponukHoBeHue palHOakTHBHOTO yrslepoy 
(o603HauMM ero ycuOBHO C*) v3 BaCO B ctamb ocYyLeCTBIAOCb MYyTeM 30 
TOMHOrO OOMeHAa, CUeBHAHO MO ceyroulel cxeme: 


2BaC*O3— 2BaO + 2C*0, 
2C*Os-+-'3C SPCtO= {co 


H3cTaJiM 


2C*O4s SCO SiC" Oy 4 CO, ie ee 


{B CTaJlb 


Tlocaie MpoxoxKeHuA pawHOaKTHBHBIMH OOpasiaMu 3ayaHHOH TepMuyecKou 
oOpaOoTKH NMpoHsBOAHIOCb UX pauorpadpupoBanue. Ja skcnOoHUpOBaHU 
IIpHMeHAJIacb sjlepHaad mmeHka HHNK®M tuna MP. 

M3 paccmoTpeHud aBTopay\MorpaMM, COOTBeTCTBYIONLMX OTOXKKCHHBIM Cia 
Bam (pvc. la — 4a), cuefyeT, ITO JIA OTOXKEHHOTO COCTOAHUA XapakTepHa 
pe3kO BbIpaxkeHHad HepaBHOMePHOCTh paciipeseleHuA yruepowa B Mmpeqenax 
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Puc. 4 


Puc. 1 ApropaquorpaMMbl claBa xeesa c 4,6% xpoma; 65x ; @ — OTRUT 970°, 50 uac., 6— 
3aKaka B Bory c 1200°, 6 — oTnyck 5c0°, 10 uac. 


Puc. 2 AsropaguorpawMbl cmaBa 2%Kese3a C 4,€% ruxenn; 6EX; a— o1xur 970°, 50 yac.; 


6 — 3aKanka B Bony c 1200°, 6 — oTnyck 590°, 10 yac. 


Puce. 3 ApropaguorpamMbl cmsaBa 2KeIe3a C 4,4% xpemnus; 65; a — oTmur 970° 90 uac.; 
6 — 3aKanKa B Boxy ¢ 1200°, 6 — oTnyck 590°, 10 yac. 


Puc.4. AptopaqvorpamMbl capa wKese3a C 12,5% momnOgena; 65X ; a — oTxKur 970°, 50 uac., 
6 — 3aKkanKa B BOAY C 1200°, e — otnyck 590°, 10 uac. 


TIAN, rv. 115, Nb 1, BaBbatop Bpyk 


pHa; 9TO OCOOCHHO 3aMETHO B CIWaBaX Kese30-KPeMHHli HM 2Keme30-MOHOeH, 
KOTOPBIX yIlepO CKOHWeHTPHpOBaH B OCHOBHOM M0 rpaHullaM 3epen. 

BTOPaAHOrpaMMbI, COOTBETCTBYIOUIMe CIIaBaM, 3aKaJICHHBIM B BOs C TeM- 
epatypbr 1200" (puc. 16—46), umewr B mpesemax mpHHatToro yBeu4eHHA 


B pesy/bTaTe 3akaJIKU C Temnepatypbl 950°. Sto cBuyeTebCTBYeT O TOM, TO 
pu Temnepatypax 900 u 1200° 8 paccmarpuBaemplx cnaBax OGoralllenue yrvie- 
pla rpanull 3epHa aycTenuta (B ciwaBax Fe—Cr u Fe—Ni) u depputa (B cruia- 
ax Fe—Si u Fe—Mo) ue umeer mecta. 

Ecyim B 3aKaJICeHHOM M OTOXOKEHHOM COCTOAHHAX Y BCeX CIyIaBoB HaGuI0- 
AcTCA BXapakTepe paclipeeseHuA yrepoja HeKOTOPad OOMLaA TeEHeHINA (OMHO- 
WWHOCTb M0 yrvlepowy Mocre 3akaiku MW Nepepacnpeyemenue ero B pesyubTaTe 
Kura), TO OTMYCK 3aKaseHHbIX cnwaBoB (590°, 10 uac.) nosBoOuIAeT BLIABHTb 
€ pe3kO pa3JIMUalOlHeCA MO CTeNeHH HeOAHOPOAHOCTH pacnpesenenua yrue- 
a TpynNbl CiaBOB: CiJlaB weslesa C XPOMOM (pxue. le), He OOHapyxuBAaIOMINH 
PHICHUMH K Mepepacipeseiennio yrueposa, WH CMwaBbl »%eme3a C HHKeseM, 
€MHHeEM HM MOJHOZeHOM (puc. 2e—4é6), B KOTOPbIX IPH OTMYCKe NpoHsOM0 
3koe MepepacnpefemeHve yriepoa B HalpaBNeHHu OOoraliieHHaA MM rpaHUl 


OTUM HarvisHO NOATBepKMaeTcA MOMORKeHve O cMocoOHOCTH KapOuAOOCGpa- 
OUHX 3JIEMEHTOB Yep2KUBATb Yrepol B PeppuTe TO MOBbILIeHHBIX TeMIepa- 
yp oTmycka 4 OO HHTeHCH@uKalNH Npoweccos oOocobmeHHA yrmepoqa HeKap- 
MOoOpasyIOWluMH 3uIeMeHTaMu*(®). 

Hara 2HO WJIOCTpHpYeTCA Take MOOMKeHHE O TOM, UTO KPEMHHH ABIAeTCA 
bulee SHeEprH4HbIM HHTeCHCH@UKATOPOM Tpoleccow nepepacipenxeteHuA Hu OOO- 
OeCHHA yruiepofla, YeM HuKeb (*): CpaBHeHHe aBTOPaMOrpaMM OTIYIIMeHHbIX 
(IaBOB 2Kele30 — HHKedb (puc. 26) H %eNe30 — KpeMHHH (puc. 3e) nOsBOUMeT 
TaHOBHTb, UTO BO BTOPOM CyIyuae YIvIepOA OKa3bIBaeTCH B Pe3YbTaTe OTMyCKa 
Oslee HHTCHCHBHO «OTTeECHEHHbIM» K TpaHHllaM 3epHa, YeM B TepBoM. 
PaBHOMepHbI XapakTep MOTCMHEHHA aBTOpaMorpaMMb! OTIMYULeHHOrO CIvia- 
2Kele30—xXpom (puc. le) yka3bIBaeT Ha TO, YTO pH TeMMepatype Bpllie AC, 
cipewemeHve xpoMa B Tipeflelax 3epHa ABJIAeTCA paBHOMepHbIM. B camom 
e, eC Obl B ayYCTeEHHTe HMeJIO MECTO HepaBHOMepHOe PpacnpesemenHe xpoma, 
B pe3yuJIbTaTe OTMYCKa Mocwe 3aKasIKH yruiepo MepemecTHvicaA Obl B MecTa, 


Te yruiepola H xpoma (°). 

Tor dbakT, 4TO B claBe *ee30—XPOM TlepepaciipeyeseHua yruieposaB pe- 
VIbTaTe OTIMYyCKa He mponsoo (puc. | 6), CBHUAeTebCTByeT O paBHOMepHOM 
HTHOCHTeEbHO rpaHul, 3epHa) pacnpeyeteHuH xpoma B aycTenute mpu 1200°. 
| Ilo axanorun co cnviaBpom Fe—Cr MoxKHO ObIIO OX%KUMaTb, YTO HW B cnwaBe 
(e—Mo xapakTep pacmpefemeHna yruiepoda B pesysbTaTe OTMycKa He Nperep- 
MT W3MeHeHH 10 CpaBHEHUIO C COCTOAHHeM, (UKCHPYeMbIM 3aKaJIKOH; B evcT- 
HTCJIbHOCTH 3Ke B OTITYHICHHOM 2Ke/e30-MOJIMOZCHOBOM CIWIaBe HMeeT MeCTO 


O6bacHenue 2TOMY (paKTy CuIeELyeT HCKaTb B Pa3OBOM COCTaBe paccMaTpuBae- 
}Oro craBa. Ecau B 6MHapHOH CucTeMe KOHICHTpalluA OAHOFO U3 9JIeMeHTOB 
PeEbIlaeT CFO MPeMeMbHY!O PaCTBOPHMOCTb B TBEPAOM pacTBOpe, TO H3ObITOY- 
oe KONMUeCTBO ero OGOCOGIAeTCA B BUJe OTIeIbHOH (asbl MpeHMYLecTBeHHO 
rpaHulamM 3epHa TBepgoro pacTBopa. B cuyyae HaJIMUHA B CHCTeMe TIpHMecH 
peTbero JeMeHTa MOCeIHHH OypeT MH60 WubPyHAMPOBaTb K TpaHullaM 3epeu, 
HM CHJIbl CBASH CFO C aTOMaMH OOOCOOHBUIeroca DIeMeHTa OOVIbUIe, YEM CHJIbI 
BA3H C ATOMAaMH 3JIeMeHTa-pacTBopuTeiA, HOO, HaNpoTuB, Aud@yHAMpoBaTb 
rlyOb 3epHa, eC CHJIbI CBA3H C ATOMAMH PaCTBOPHTeJIA NPeBbIWAalOT CHIBI 


BASH C aTOMaMH O6OCOOuBIUeroca 9eMeHTa (°). 


* Bonpoc 0 BeposTHBIX MpHyHHax OOOCOOeHHA yruepoOja Mp OTMYCKe cMIaBa w%KeNes0— 
pNHOeH Oyler paccMoTpeH HHxKe. 
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B paccmaTpHBaemom cmiape 2kees0 — MomHO eH, conepxatiiem 12,5% Mo 
HeH30@KHO HaIMuve B CTPyKType HapsAyy c «-cbas0H HeKOTOPOTO KO.THUeCTB 
cba3bl ¢, TAK KaK MaKCHMaJIbHaA KOHIeHTpalluaA MOmMOZeHa B a-Case y2Ke TIP} 
600° cocrapaser 8%. TlockoubKy HaHMeHbINAad KOHLWeHTpalus MOHOZeHa B pa 
3e s cocTaBaser 50%, ecrecTBeHHO, 4TO CoCcpemoTOueHHe STO a3bl 10 rpaHula 
(beppHTHOFO 3epHa OJNKHO BbI3SBaTh Wudpy3Hio K HUM yrviepOfla B rpollecc 
OTIYCKa BCJIeCTBHe U3BeCTHOTO CpoOsCTBa MexKLy MOJHOAeHOM H yrulepoXoM. 

TakuM o0pa30M, OJMHaKOBbIli M0 cBOeMy paMorpaduyeckoMy abdpexty 
mpolecc cocpeqoToueHuA yruiepofla no rpaHulaM PeppUTHOrO 3epHa B CIlaBa 
Fe—Si (puc. 3 ¢) u Fe—Mo (pune. 46) wMeer pa3MuHVIo MmpHpoyy: B civiaB 
Fe—Si yruiepo BbITecHaeTca kK rpaHHlaM 3epHa PpaBHOMePHO pacipeeseHHbl 
B 2&Kele3se KpeMHueM; B civiape Fe—Mo, coyep»xatiem 12,5% MonnOyeHa, yrae 
po quddyuaupyer K rpaHuuaM 3epHa BCseACTBHe OOOCOOJIeHHA Ha STHX Ppa 
HulWaX H3ObITOUHOH (ha3bl, OOoOrallleHHOH MOJIMOJeHOM. 


IlenTpambuHblli HayYHO-HCCIeLOBaTeIbCKHM HHCTHTYT 
MvuuucrepcTBa CYJOCTpoHTeJIbHOK Ilocrymuso 
IIpOMbImMIeHHOcTH CCCP DE Age SSS 76 


UHTHPOBAHHAA JIMTEPATYPA 


L¢. 3. Box mren nn, Te He Dyakosva, Cals Kank aap eiMie Miomprom 
Sap. ma6., Ne 4 (1955). 2 C. T. Kumxun, C.3. BoxmrTenu, Joka. Cos. qenerann 
Ha Mex yHapoAHOH KOHepeHUHH B YK eHeBe MO MHPHOMY HCNOJb30BaHHIO aTOMHOM 9HepruH, M3q. 
AH CCCP, 1955. *W. P. Kp ana, C. UW. Cwomenekun, MAY Cry 7 mam 
Yr. HW. Ba6ymKuna, Merannoseg. u o6pab. metani., Ne3 (1956). *C. T. Ku wmK uu 
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5M. A. Cryzuuu, O. T. MantouxKkos, Merannopeg. nu o6pa6. metana., Ne 6 (1955). 
®6C. © lOpsnes,b. HW. Bpyx, WAH, 104, Ne 4 (1955). 7 5B. UW. Bp y x, CBapouw 
mpouss., Ne 11 (1955). 8 A. C. 3asbaaos, K Teopun werHpoBaHia u Tepmu4yecKon 
oOpadorKH cramH, 1942. 
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Woraann Arkanemun Hayr CCCP 
1957. Tom 115, Ne 4 


XHMHA 
10. B. MUTHH u H. A. PJIYXOB 


NOJIMMEPH3AWNA HEKOTOPbIX COEXJMHEHMH 
C JBYMS H3ONPONEHWJIbHbIMM FPYMNAMM 


(ITpedcmasaexo axademukom B, A, Kapeunsim 17 IV 1957) 


IIpv usyyeHun npomecca AuMepH3allMM a-MeTHJICTUpOJa NO, BMAHHeM KaTa- 
3aTOpoB MOHHOrO Tua: SnCla, TiCla, AlCls — 6p10 noKa3aHo, ¥To pH Ho- 
WueHHOK Temmepatype (70—100°) nponcxogur o6pa30BaHHve UCKJIOUNTeIbHO 
iMepa, TipeACTaBJAIOlNero COOOM HaCbIINeHHbI KPUCTasIM4ecKHH NpoyKt (!,”). 
PAMbIM CHHTe3OM (7) yOeqHTeIbHO OKa3aHO, 4TO HaCbIINeHHbI uMep «AB- 
etca 1,1,3-rpumMerua-3-cdeHu-H4HaHoM. 


2 desrary ie NSE OL 


[oqo6HbIe NpOLyKThI WUMepH3allMH OOpasyioT H HEKOTOPHIe Apyrve 3aMelleHHble 
Ape a-MeTusIcTHpombl. TakHM oOpa30M, a-MeTHJICTHPO B OlpPeeJIeCHHbIX 
JIOBHMAX BHICTYNaeT B KavecTBe MOHOMYHKUMOHAIbHOrO COeMMHeHU A. 

Ilpeqcrapiamocb HHTepeCHbIM HCCIeELOBaTb NOBEMeHHe COEMMHEHUH, Cosep2xa- 
[UX [Be H3O0NPOMeCHHJIbHbIX TPyNMbl, B YCOBHAX, aHaJIOrMYHbIX YCJIOBHAM 
OpasoBaHuA HaCbIIeHHOrO AHMepa a-MeTHJCTHPOUa. MHbIMM CJIOBaMH, uccsejo- 
Wicd pA OutyHKUMOHAaIbHbIX COCIHHEHHH C IWebIO NOWYYeHHA JIMHeHHbIX 
JIMMeEPOB, COMep*KallHX GCH3OJIbHbIe WHKJIbI B OCHOBHOM iermH. MoxHo Oplio 
HaTb, TO B OMPeeeCHHbIX YCIOBHAX OndyHKUMOHAIbHOe COeAMHeHHE, Kak, 
mpumep, 1,4-quusonponenui6eH301, Oyler pearHpoBaTb CueMyICHIMM NyTeM: 


| ve 
Ge CHg CH; CH, oe 
: Ze Gio Sra NCH, 
Be CSC) tee Saree) S- ¢-¢ . 
y; \ fA NEE 2 DE 
CH, CH, CH, ae, 
JES 
CH; CH, 
CH, CH, 
am Cee Ctl C ies 
Vis \ 
CH, CH, 


JIAH, T. 115, Ne 4 


CHs3 


oe — oa =i eb 

mm Sa ey yk TER 

—> ie Jy 7 V—- = Cue 
CH GH CH e 


ra ra 
a CH, CHs eee | te CHg3 CHs 


Hamu OblIM CHHTeSHpOBaHbI HW OXapaKTepHsOBaHbl Ceqyroulue OudyHKy 
OHAJIbHbIe COC MHEHHA: 


CH Dat 
| ,4-quu30lponeHH- Se of ae ° 
: (C== —=C T. na. 64—64,9 
6en301 (°) 7 YR : 
CH, CHe 
Ill 
CHs she 
4,4’-j.uusonponeHu- < Oe AON fe na. 54.5 
qudenvuimeran He NS ae er S 
CH, CH, 
IV 
CHs CHs 
4’-j\Mus0onponeHu- SA ae | “a (tT. na. 124-— 
; = —CH,CH, —? NEG F 
Menu I9TaH y: Cy ee N 124,5°) 
CHe CH» 
V 


TlouyueHuble CoeqHHeHHA MOABeprHyTbl NOJHMepH3aluH B pacTBope TOYO 
B lipHcytceTBuH SnCla u coxatamus3atopa HCl. Bo scex cayyaax ObliM NOyyeH 


Taonuatmal t 


CxolicTBa nomHMepa 


S 
£ [n] M PacTBOpHMOCTb 
III 0,07 7,0-408 e Colle CChs Con 

TeKCaHe 
IV 0,30 — B Geble. -CGlz, GS5 ; 
Vv 0,70 7,8-105 By Collen GCla. CSs 


NOJIMMEPbl, PaCTBOPHMbIe B O€H3OVIe H ero TOMOMOrax, B YeTpeXxMOpUCcTOM yruie 
pole, cepoyrepoye H H€KOTOpbIX Apyrux, HM HepacTBopuMple B cnupTax. Toca 


ne CH3 
eee el 
ae C7 S = 4 NK 
TPP” 
cae GH,=C 
ra. Tas 
CHs CHa, n Chal CH3 
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i CH, R a Cis 
—|— y, 
ae ae Va. 
: pve i See CHs me N 
ce MY AD OO rr OO, 
Neer Nee 
Ux | | 
CH; CHs ln CH= 
VII ou TON 
| R= CH, —. = GH, — 3 CHs 


lepeocaxkeHHA NOJIMMepbl NMoOsyuarorcs B BHe 
pebIX Mopomkos. Hexoroppie cBolicTBa moury- 
fCHHbIX IOJIMMCPpOB TIpHBeweHbI B Tabs. |. 
QUIeMeHTApHbI + COCcTaB BCeX MOJY4eHHBIX 
fOJIMMEPpOB TOUHO coBMayaeT C 32JIeMeCHTaPpHbIM 
OCTaBOM COOTBETCTBYIOIIMX MCXOMHBIX MOHO- 
repos. IlouuMepbl ABMAIOTCA HAaCHINeCHHbIMH 
le TIpHCcoequHAIOT Opom. CrpoeHue momMMepa 
,4-}MU3ONpONeHuOeH30J1a MOXKeT ObITb Ipe- 
icTaBleHo dopmysow VI, a crpoeHve mouH- 
fepos4,4’-,uu30nponenuuigqupenusimerana ui 4,4’- 
|MH380Nponenuaguhenusnstana dopmyson VIL. 
BBu_Y MCKMOUNTeEIbHOK CTOMKOCTH NomHMe- 
(OB K OKHCJINTEIbHOH MU TepMHueCKOH WecTpyk- 
IMM, He yJlalocb MOJyYHTb KakUXx-IHOO HHIH- 
| ee TIIPOAYKTOB OKUHCJICHHA HIM pac- 
aja. OjlHako CxofcTBO MH@pakpacHbix ciek- 
OB NomHMepos Hu 1,3,6-TpumMeTHIMHaHe (*), 
bIOPaHHOTo B KaveCTBe MOJeIbHOTO COeMHEHHA, 
0-BHUMOMY, TOBOPHTB MOb3y cTpyKTyp VI u 
II. Mccneqopanua onTHuueckux CBOHCTB pacTBO- 
0B TIOJIMMepoB, TpoBeJeHHbIe B JaOOparopHuu 
op. B. H. L[perxopa C. 4. Marapukom, ko- 
POMYy aBTOPbI BbIPpaxkatoT OobUyI0 Oarogap- 
CTb, YOCAHTeIbHO MOKa3bIBaIOT, UTO OCH3OVIb- 
BIC KOJIbIla HaXOMATCA B OCHOBHOK Wend T0- 
uMmepa (°). 

ato o6pa30M, NoKa3aHo, 4TO B ompeje- 
CHHBIX YCJIOBHAX BO3MO%KHO ouyyeHHe JIH- 
SHHbIX TOJIMMepOB Ha OCHOBe coeIMHeHHK THMa 


11 12 13 14 je 


pes Ra Puc. 1. C : 
uc. |. Cnekrppl normomenua B 
aug No >) = Ailes Sa MuppakpacHok o6nactu (4,5% na 
yi, NUE As AER mpH6ope MCII-14-B npusma NaCl): 
CH, CH, a — nonn-1,4-7un30nponeHu6eH- 


30m; 6 — nomu-4,4’-7unsonpome- 

s HU IAHPeHHIMeTaH; 6 — nonn-4,4’- 

te R — mo6oH aToM usm rpymna aTOMOB, HE  yyysonponenunznbenunstan; 2 — 

ParMPYIOWlUX (B WIMPOKOM CMBICJIe CIOBa) C Ka- 1,3,6-TpumetunuHyaH 

| 

|IH3aTOpaMuW HOHHOTO THIla. 

_ ABTopbl BbIpaxkalorT rty6oKy10 6arofapHoctb mpod. M. M. Kotou u 

. H. Huxuruuy 3a WeHHble COBETHI MW MOMOIIb B paoote. 

| VWucrutyT BbICOKOMOMeKYJIAPHbIX CoeqHHeHHH [locrynus10 
Axajemun HayK CCCP 8 II 1957 


UMTMPOBAHHAA JIMTEPATYPA 


fH. Staudinger, F. Breusch, Ber., 62,/452,(1929)..) “Ei Bere m ann, 
ee a ip ae Ber., 64, 1493 (1931). ° M. T. Bogert,C. P. Har- 
J. Am. Chem. Soc., 41, 1682 (1919). *Ph. Theyssie,G. Smets, J. Polym. 
, 20, 351 (1956). °B. H. Wseerkos,C.A. Marapux, JAH, 115, N 5 (1957). 
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Jloxnagn Akagemun nayk CCCP 
1957. Tom 115, Ne 4 


XHMHT 


B. HW. MMXEEBA u M. E. KOCT 
O B3AMMOJIEMCTBUN LEPHA C BOXOPOJOM 


(ITpedcmaeaexo axademuxom H. H. Yepnaeesotm 12 I 1957) 


Meranuueckuit Wepu mpH Harpepanuu B aTMocdepe BoJoposa Jo 250 
300 ° HauMHaer SHEPrHMyHO MOrsowlaTh BOJOpoA c OOpasoBaHveM THApusa me 
pemeHHoro coctagpa (+ %). 

Bonpoc o cytlecTBOBaHHH THApHsla WepHA CTeXHOMeTPH4eCKOrO COCTAaBé 
CeHe Oni nocrapneH B 1913 r. MW. YW. Kykoppm (4°) Ha OCHOBaHHH H3Y4eHHA 
KpuBol yupyrocTu AMccouMayuu rugpuya. B anbHetuiem cyulecTBOBaHue ru 
puga CeHe Obiio NOATBepxKLeHO KaJIOpHMeTpuuecKHMH HcceqoBaHuamH K. Jin 
aslepa (67). Kpome Toro, B 9THX TlocsIeqHUX paOoTax IA MULUIMeTaJIa — ciwaBa 
PpeAKUX 3eMeJIb, COepxKamero OKOsIO 50% Ce(*), a TakxKe WIA uNcTOrO HepuaA (%) 
Obl MOsyYeH THApHA coctaBa CeHs. | 

B Haile paOore B KauecTBe HCXOJHOFO MeTaJJIa NPUMeHAJICA WepHi, Noy 4eH 
Hb “3 Mucruryta peqKux MeTaJoB, comepxaBmulh 97% Ce u 2,9% Nd 4 
Pr mo pe3sybTaTaM CneKTpaJIbHOrO aHamM3a. Omnpeyemenue KouIM¥eCTBa BOO 
pola, CBA3aHHOTO C WepHeM, MpOu3BOAMJIOCh MapaesbHO TPpeMA MeTOaMH: 
1) nO KosMueCTBY NOrOMeHHOTO BOJopoma (MaleHne JaBsIeHHA B CHCTeMe) 
2) 10 IipuBecy OOpa3ia MeTaslIM4YeCcKOrTO Wepua U 3) NO OObeMy BOJOpoa, BBE 
Wemsronuleroca pH pacTBOpeHuu THApHsa B pa3s0aBIeHHOHM COJAHOM KUCJIOTE. 
[Ipu sToM TOUHOCTh onpewemeHuaA cocTaBIAta-+ 2% oT onpelemaemoi Bem 
UHHDI. f 

lis mpoBpeqeHusa YTuApHpoOBaHHA TULaTeIbHO OUMIUCHHBIM C MOBepXHOCTH 
B CHJIbHOM TOKe Cyxoro yruleKucIOroO rasa OOpasell MeTaJsIa BecoM B 0,1—3 
MOMelaJIcA B KBaplleBylo TpyOKy, NocoeqMHAeMy!IO K BaKYYMHOM CHCTeME. 
Ilocne orKaynBaHuA Auddy3HoHHbIM HacocoM Jo 104mm pr. cr. Ha Tpy6Ky Ha: 
ypuralach Teub, TeMNepaTypa KOTOPOH OMepxKUBaNlacb C TOUHOCTbIO -+-5% 

Uepes 5 MMH. B CHCTeEMY BBOJUJICA TIaTeIbHO OUMILCHHbI OT KUCNOpoa 
M BOJAHbIX MapOB BOAOPO MU IipH NOMOMIM PTYTHOTO MaHOMeTpPa IIPOH3BOAMJOCE 
usMepeHwe TakeHua jlapenHusd. TIlocme npekpauleHuaA MNoOrioujeHusd H36bITOK 
BOWOpONa OTKAUMBAJICA M MPOMYKT OXJaxKMascA B BAaKYyMe JO KOMHaTHOH Te 
mepatypbl. Uspneyenue rufprya, Bo u36exKaHHe ero BOCIVIaMeHeHUA Ip KOH 
TaKTe C BO3YXOM, IIPOBOLNNOCb B TOKE OCYMICHHOM YrIeKHCJOTHI. 

IIpu npoBexenun ruyqpupoBanus Obii0 OOHAapyxKeHO, B OTMUHe OT MHTepaTyp 
HbIX JaHHbIX (73-8), YTO IPH YCJIOBHM THATebHOM OYMCTKH HCXOMHBIX MpOyKTOB 
THAPpHpoBaHNe WepHaA MPOMCXOAMT pH KOMHATHOH TemMMepatype 6e3 npekBapy 
TeJIbHOH TepMuyecKOH OOpaboTKu oOpasia. IIpu sToM cocTaB momyuaroulerocs 
mpodykTa kosleOseTca B npemenax CeHs — CeHs,16. TuapupoBannem wepus mph 
NOBbILNCHHOM JaBueHHu (0 14 aTM.) ObWwIo ycraHOBMeHO, 4TO cocTaB rHuypuae 
IepHA He 3aBUCHT OT AaBJIEHHA BOZOpONa. 

IJocrpoeuue JuarpaMM «BpeMsl THpHpOoBaHHA — MaeHue JaBeHuA BOLOPO: 
Ja» (puc. 1) noKasano pa3sIMUHbIi XapaKTep NOrMOMeHUA BOOpora B pa3/IMUHBbIX 
uHTepBalax Temnepatyp. [Ip HusKkux TeMnepaTypax ruApHpoBanue mpoHucxe 
AMT C 3aMCTHBIM HHAYKIMOHHBIM MepHOOM, KOTOpbIi ucuesaeT Bele 200° 
Ha puc. 2 us06paxkena KpuBad 3aBMCHMOCTH BpeMeHU FruApupoBaHua (0 Hacbk 
HLCHHA) OT TeMMepaTYyPbI WIA OMMHAKOBbIX HaBecoK wepus. Jlo 200° un Boru 
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Puc. 1. H30repmpi norsoueHua Bosopoza nepvem 


pHBaad /) BH KPHBOH HacbIMeHHA O1M30K K PopMe KpuBOH 2, nOyUeHHON Cu- 
(ane u PoswuieM B Tex %Ke ycIoBuAX (3). OnbITbI, MOJIOXKeHHHIC B OCHOBY KPH- 
oH 3, NpousBeyeHbI NyTeM HarpeBaHHx OOpasuia coctaBa CeHs npn 3aaHHblx 


1 
' 


40) 
3 
° iS 
S 
20 = 
& 
S 
0 3S 
400 G00 if 0 70 700 7200 °C 
Puc. 2 Puce. 3 


Puc. 2. Bpema norjomeHHa Boxopojia nepHem 
Puc. 3. 3aBHcHMOCTb cocTaBa THIpHAa \WepHA OT TeMMepaTypbI 


Temnepatypax Jl0 yCTaHOBJIeHHA paBHOBecHA. CocTaB KOHeUHOTO NposlyKra pac- 
CUNTHIBaJICH 110 OOBeMY BbIemuBUIeroca rasa. DopMa KpuBol 3 pesKo oTsMYa- 
eTcsa OT (opMbl KpHBbIX J H 2: Ha Heli OTYCTIMBO OOHapy2KHBaIOTCA [Be To- 
PH3OHTaJIbHbIe MIOMalKU, OTBeYaIOlMe COCTaBaM CeHs nu CeHe. IIpu stom Tem- 
nlepaTypHble OOacTH UX CYMeCTBOBAHMA COOTBETCTBYIOT HUCTAaIOIMM BETBAM 
KPHBOli puc. 2, T. €. CKOPOCTh OOpas0BaHUA STUX THAPUAOB YBEJIMYMBACTCA C O- 
BbIINeHHeM TemnepatypEI. B To xe BpeMaA OOpasoBaHue THApuAOB NWepeMeHHorO 
coctapa (300—700°) compoBoxmaeTCH YMeCHbINCHHeM CKOPOCTH peakIMH C T0- 
BHIIICHHeM TeMIepaTYPbl, YTO, BOSMOXKHO, CBASAHO C PacTBOPCHHeM BoMoposa 
B CeHz. 
. 
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Jlauupie HacTOAUeH paOOTbI NOSBOIAIOT 3aKJIIOUMTb, YTO! 

1. Tmapupopanue MeTaJmMuecKOrO WepHA IPH YCOBMM THIATeIbHOM OUMCTKU 
UCXOJHBIX BELICCTB IPOHCXOLUT pH KOMHaTHOH TemmepaType Oe3 mpeszBapn- 
TeJIbHOH TepMHYeCcKOH OOpaOoTKH oOpasia WepHa. 

2. IIpu wnorjomeHHu Bofoposa wWepHeM IIpH KOMHATHOH TemmepaType 
(14—21°), He3aBHCHMO OT JaBJIeHHA BOMOpOMa, NOMyyaeTcA THApHA cocTaBa 
CeHs — CeHsg,16. 

3. KpuBaad 3aBHCHMOCTH CocTaBa THApHya OT TeMMepaTypbl MH KPHBbIe CKO- 
pocTH THApHpoBaHuA MOATBepxKaloT OOpaso0BaHHe OIIPeMeCHHbIX THAPHOB 
CeH2 nu CeHs wu HamuMune cba3sbl MepeMeHHoro cocTaBa Mexy CeHe u CeHs 4. 


VUucrutyT o6ujei HW HeOpraHHyeckoH XHMHH 
um. H. C. KypuHakogpa Tlocrynuso 
Axayemunv Hayk CCCP . 6 I 1957 


UMTMPOBAHHAA JIMTEPATYPA 


Wo Muthmany Ke K rad ty Liebs Anny 32552630(1902)5 ae Ares Suilehvacemtncs 
G. Mtitller-Goldegg, Zs. anorg. allgem. Chem., 181, 65 (1923). °% A. Sieverts, 
E. Roell, Zs. anorg. allgem. Chem., 146, 149 (1925). *W. UW. Ky kos, KP®XO. 
45, 2073 (1913). *® HW. HW. WK yxos, Hsp. uncr. u3.-xum. ananu3a, 2, 600 (1927), 
® K. Dialer, Monatsh., 79, 296 (1948). *K. Dialer, W. Rothe, Zs. Elektro- 
ee (1955), ® ROAN. R: Mili ord) Chs Es Heo lRey-aiaPhyss Chemesso" 
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Joxrnane Akanemun Hayk CCCP 
1957. Tom 115, Ne 1 


XHMHA 


H. WH. MMLKEBHY, T. H. COPOKO u akagemux AH BCCP B. B. EPO®EEB 


(ONPS)KEHHOE AEKAPBOKCHJIHMPOBAHHE TPH ABTOOKMCJIEHHU 
H30NPONWJIBEH30J1A B CMECH C )KMPHbIMH KMCJIOTAMM 


| PaHee Hamu OblIo MoKasaHo (*,”), YTO HU3KOTeMMepaTYypHoe aBTOOKHC/IeHHe 
KOJIAHBIX KUCJIOT COMPOBOARAAaeTCA COMPARKeCHHBIM C HUM JleKapOOKCH/MPOBa- 
(eM STHX KHCOT. B cBa3H C STHM NpeACTaBsIAIO HHTepeC BbIACHHTb, BO3MOXK- 
j| IH Conps2keHHOoe JekapOOKCHIMpOBanue KapOOHOBbIX KHCJIOT B CMeCH C yrule- 
OpOJOM, MOABeprawolluMcA aBTOOKHCJIeHHIO. ONbITbI, MOCTaBJICHHbIe C 3TOli 
MbIO, MOKASAIM, YTO ABTOOKMCAeHHe H3ONpPONMOeH30a B CMeCH C YKCYCHOK, 
(CJIAHOH, H3OMACIAHOM WH CTeapHHOBOH KHCIOTAMH JeHCTBUTebHO COMpOBOX- 
sCTCA CONPAXKCHHBIM JeKapOOKCHJIMpOBaHHeM OOaBIeHHBIX KUCIOT. Takum 
'Da30M, B CJly¥ae aBTOOKHCJICHHA CMeCeH YIeBOLOPOROB C KapOOHOBbIMU KHC- 
)TaMH, B COOTBETCTBHH C TepMHHOsOrHeH, BBeweHHOH H. A. IJunospm (3), 
HCeHHe yrIeBoRopola HHAYUMpPyer COMpPAXKeHHIi C HUM Mpotece peKapGo- 
|MJIMPOBaHHA KUCJIOTHI. 

Tak KaK aBTOOKHCJI€HHe YIleBOJOpoqoB, OcoGeHHO TIpH G6ouee BbICOKHX 
MiepaTypaxX, MOKeT MpHBOXHTb K OOpa3s0BaHHIO KHCJIOT, KOTOpble B xose 
JIbHeMMerO ABTOOKHCJICHUA CMOCOOHEI NOABepraTbeaA comps2xKeHHOMY JeKap6o- 
|HJIMPOBaHHl0, TO yCTaHOBJIeHHe STOTO ABJICHHA HMeeT ONPeeeCHHbIM HHTepec 
{1 MOHHMaHHA XMMH3Ma OKHCJICHHA YIIeBOROPOLOB BOOOUIe. 

| CaeqyeT 3aMeTHTb, UTO CAMOMPOH3BOIbHOe WeKapOOKCHJIMPOBaHHe 2KHPHbIX 
ICJIOT IMPOWCXOAUT JIMIIb MpH 3HaYNTeIbHO Ooulee BbICOKHX TeMMepaTypax, 
oOOHapy2KeHHoe HaMH CONpsxKeHHOe MekapOoOKCHJIMpOBaHHe. 

| Tax, Xépy (*) yKas3pipaeT, YTO yKCyCHasd KuCcIOTa He pasaraeTca HH2Ke TeM- 
spaTypbl TeMHO-KpacHoro KasleHuA. Ilo Bamdopazy u J[pwapy (°), napbi 
[CYCHOM KHCJOTHI pasiaraloTCA C H83MepHMOH CKOpPOCTbIO BpIllle 500°. Canzapenc 
|A6ynenk (°) Halli, YTO MaCJIAHad, H3OMAaCIAHAaA, MPONMMOHOBaA HW W30BauIe- 
{aHOBad KHCJIOTHI yCTOMYUBEI JO TemmepaTypb! 460°. B mpucyTcTBHH %KMBOT- 
ro yrvis 3aMeTHOe pa3sslO%KeHue TUX KUCIOT HayMHaeTca pu 330—340°. To 
bpmaky u Poroxuuy (’), camompou3BombHoe LeKapOoKcHIMpoBaHue OoObIIMH- 
Ba JIBYXOCHOBHLIX KHCJIOT, KOTOPbIe JeKapOOKCHMPYIOTCA JeTue OHOOCHOB- 
SIX, IIPOMCXOMT JIMIb Bre 200°. 

: Vsonponui6en301 (TeXHHYeCKHH, NMpOH3BOACTBa XMMUMYeCKOTO 3aBO,a UM. 
DHKOBAa) Mepex OMbITaMM Obl pasOrHaH YeTbIpe pasa Hal MeTaJJIMYeECKHM HaT- 
7€M Ha KOJIOHKe CO CTCKJIAHHOH HacaKOH, mocule 4Yero MMe CieyrolllHe KOH- 
aHTbI: T. Kum. 149—151,0°; dz° 0,860; n% 1,4917. YxcycHas Kucnora (x., 4, 
APbKOBCKHH 3aBOJ, XMMpeaKTHBOB) JONOJHUTebHO OUMMaJiacb BbIMOpaxKUBa- 
em (8). MacaaHaa, W30MaCiaHad M CTeapHHOB2?% KHCJIOTH («uuCTbIer) WA 
(ucTKU MeperOHANHCh pH aTMOCepHOM jlaBeHE. PaqMoakTHBHad ykKcyc- 
if KucmoTa (C!4 B KapOoKcuue, MomwyyeHa Yepes ColospeakTHBCObIT) uMesa 
cTHBHOcTb | MCu/ma.B onbitax HCMOb30Basacb YKCYCHaA KMCOTAa, pasOaBsIeH- 
1A OObIMHOH KUcCNOTOH B 100,9 pasa. TakumM oOpa30M, aKTMBHOCTb Hemlocpel- 
BeHHO IIPHMeHsABIelica ykKcycHow KucaoTH Oba 0,0099 mCu/ma. Auetar 
OalbTa, IPHMCHABLIMIICA B KaYeCTBe MHHIMAaTOPa aBTOOKUCIeHUA («4HCTHIM», 
Bo «Kpacublii XHMHK»), JOMOMHMTeEAbHOH OUMCTKE He NoABeprascs. Ilo ana- 
i3y OH cofepxKan 4 MOseKYJIbI KPHCTAIH3alHOHHOH BOJIbI. 
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Viccnelopanie CKOpOcTH aBTOOKHCJIeHHA CMeCceli W301 pomHTOeHs0Na C KHC- 
lOTaMM IIpOBOAHOCh TO paHee OMMCaHHOH MeTOMMKe B CTATHYeCKOH CHCTEME ee 
pu Temnepatype 80,5°.Cogepxkanue CO, B rasoBoli (base Hay MpOAyKTAaMH OUbITA 
OMpelesAOCb MpOyYBaHHeM CHCTeMbI TOKOM KHCOposa C yJaBJIMBaHHeM oOpa- 
3YIOUelCA yIIeKHCIOTLI CapHTOBOK Bolo. Kpome Toro, IpOBOAMICA aHalu3 CO- 
cTaBa ra30BoOli (a3bl Hal MpOAYKTaMH OKUMCJICHHA C MOMOLLbIO alilapaTa BTH. 

IIpucytcrsue payMoakTuByoro CO, B ra3s0BbIX NPOAyKTaX OKHCJICHHA OMPe- 
JleMANOCh MOTIOULeHHeM eFo GapHTOBOl BOLOH M U3MepeHHeM paMOaKTHBHOCTH 
ocalka KapOouata Oapua Ha yctanopKke Tuna B. Ha puc. | mpeycTraBaeH xox 


NoenouwerHell kucnopoe 


100 200 JOO mun. 


Puc. 1. KuneruueckHe KPpuMBble OKHCIeHHA H30NponHOeH301a Cc 

j00aBKaMU XKUPHBIX KHcIOT. Temnepatypa 80,5°; uHHNHaTOp—aLetTaT 

KoOabra (2,1-10-% mona Ha Momb H80NponHIGeH30Na); 1 — uncTHrt 

v30npomumGeH30n, 2—32,8 mon.% yxKcycHol KucnoTH, 3 — 9,0 

mou.% cTeapHHoBol KHcoOTH, 4 — 31,4 Mom.% MacaHOH KUCHOTH, 
5 — 31,1 mon.% usomacnaHOH KHCOTEI 


NOrOWeHHA KUCNOpOZa Kak PYHKUMA BPeMeHH B OMbITAaX C H30MpoMHsG6eH30- 
JIOM 6e3 N06aBKH HM C AOOAaBKOM YKCYCHOH, MaCJISHOH, H3OMAaCJIAHOM HM CTeapH- 
HOBOH KuCcOT. KowmuecTBo oOaBeHHBIX KuCMOT cocTaBiano oT 9,0 oO. 
32,8 mom.%. Komuuecrso alletata kKoOambTa paBpnsaoch 2,1-10°* Moma Ha MOJIb 
vzonponui6ensona. Kak BuyHO u3 puc. 1, B MpHcCyTCTBHH KHCJIOT CKOpOCTh 
ABTOOKHCICHHA H3ONPONHOCH3ONa YBeMYMBAeTCA MIPHMePHO B OMHAKOBOe YHC- 
JO pa3 (KOMMYECTBO KUCMOPOAa, NOPMIOULeHHOe 3a 5 Yac., B IPHCYTCTBUH T060H u3 
HCCIeOBaHHbIX KHCJIOT OovIbIe B 4 pasa, YeEM B OTCYTCTBHE KHCJIOThI). BOBCeX ONBI- 
Tax HavaJIbHad CKOpOCTh Obla HanOoublWel H TO Mepe OKHCICHHA YMeHbIUaacb. 

JA BbISCHeHHA BIIMAHHA KOHICHTPallHH KHCJIOTbI Ha CKOPOCTb OKHCJIeCHHA 
H30NPOMMNOeH3Oa ObIIH MOCTABJICHbI ONBITHIC PasJIMYHOM KOHIeHTpallMell u30-— 
MaCJIAHOH KHCJIOTbI, Pe3YIbTaTbI KOTOPbIX MIpHBeeHbI B Tabu. 1. 

Jjanupie Ta6m. 1 nMoKa3bIBalOT, YTO B TO BPeMs, Kak oOaBKa 1,04 mon. % 
W30MaCIAHOH KHCJIOTHI (CM. ONBIT 2) BBISBIBAeT YBEIHYeCHMe CKOPOCTH ABTOOKHC- 


T .acO Jt Tage 


Bausune KOHICHTpanlnn H3OMACIAHOM KHCJIOTHI Ha CKOPOCTb aBTOOKHCJICHHA M3011 ponus6eH3 ou a 


(KOIMYeCTBO H80TpomuMOeH30Na B OMbITax 14,3 >< 10-3 moma; amerara KO6ambTa—O,9 10-3 mona 
Ha MOJIb M38oMponnsGeHsoa) 


& Lo6apsieno TornouyeHo| O6pas0Bavocb & Tlo6aB meno Tlorsouyeno| O6pasopanocp. 
a H380MacJIAHOM O, (B Mo- |CO,(B Mowsax Ha 4 H380MacJAHOH O, (B MO- |CO, (B MOAX Ha 
(o) KUCJIOTHI AX 3a MOJIb KUCJIO- ce) KHCJIOTHI JIAX 3a MOJIb KHcJIO- 
S (B MO. %) 360 MHH.) poya) 3 (B Mou. %) 360 mMuHH.) poya) 

al oo 0,078 0 , 0080 4 3,76 On Zi 0,0185 

2 1,04 0,364 0.0149 5 7,00 0,346 00242 

3) ly Oe eS 0) OHS 6 loo! 0,344 0,0759 
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Ss 


MA W30NponHOeH30Na Oomee yeM B 4 pasa MO CpaBHeHHIO C OMBITOM 6e3 


MaCIAHOM KMCJIOTE, JlambHemee yBeINueHNe KOMUeCTBa joOaBJIeHHOM 
notsr (fo 27,34 monm.%) 


KTHUeCKH He HM3MeHHeT KO- | = 008 
ecTBa MOPlolleHHoro KHC- 8 _” 
oja). a 
|/B To xe BpeMa yBenuueHHe 8 $ 
IeHTpalluy W3OMaCIAHOH = 8 gy 
NOTEI B CMecH BeeT K 3Ha- S§¢ 0,04 
(@IbHOMY YBeIMYCHHIO KOMH- sg 
Ba oOpa3yiolllerocd yrme- §% 
moro rasa. Kak BugHO.u3 9 & 
ie 1, a Takxxe u3 puc. 2, s q Fs Ti eRe 


HuUeHHeE coflepxKaHiA W30- 
AHOH KucHOTHI oT | Qo 27 Puc. 2. 3apucumocrn | KomMuecTBa BbI-eMAIOMIeroca 


Fee CPR RONAT 5 YRC Ne fac noceokain, Wibuieutoe aici keene, 

K — 
aSOBAHHA YIIEKHCHOTO Pasa palun moceqHelt B cmecu. Temnmepatypa 80,5°;HHuLH- 
mee ueM B 6 pas (Np Mpak- atop — auetat {xoOanbra (0,9-10-3 mona Ha Monb 
HeCkH He€H3MeHHOM KOJIMYEeCT- H30mponusOeH3ou1a) 


MOrOULeHHOrO KCuOpoa). 

PesybTaTbl ONbITOB MO OKHCIeHHIO H3O0NpoNHGeH301a B CMecH Cc pajHo- 
MBHOH YyKCyCHOH KuCIOTOH (MeyeHOH B KapOokcHse) NOATBepxKawoT, uTO 
TemsOulHca yruiekucublt ras (NO KpaliHell Mepa yacTHUHO) OOpasyerca 3a 
cueT KapOoKcHJIbHOH rpynnbl 
noOaBraemonw KucaoTe. Jleficr- 
BHT@JIbHO, KaK [OKa3bIBaeT 
puc. 3, paquoakTMBHOCTb ocalkKa 
yruekucaoro OapuaA, oOOpa3y1o- 
meroca B pesyJIbTaTe Morsolle- 
Hua CO,, pacreT c pocTom co- 
epskaHuA YKCYCHOH KMCJIOTHI 
B CMeCH, IpuHyemM HaOslolaemaa 
3aBHCHMOCTb OIM38Ka K MpxAMO- 
JMHeHHOH. OnbiTbI 10 oKucse- 
HHIO YKCYCHOH, MaCcJIAHOH, H30- 
MaCJIAHOH MW CT€aPHHOBOH KUC- 
en 7, ——fn% JOT, TocTaBieHHble B aHamorHy- 
HbIX yceuOBUAX (80,5°, No6aBKa 
0,9-10°? moma allerata koOamb- 


Kc. 3. Usmenenne payuoaxrasuocru ocaqka BaCO;p a), HO B OTCYTCTBHe Ms0mpo- 
IBHCHMOCTH OT coyepxKaHua CH3C4OOH ps cmech c mMMOeH30JIa, MOKa3aIH, YTO B 


\ 
4n/ MUM 


200 


Codepanue ykcycnou kucnome: 


/PT1poriHGeH30J10M. Temnepatypa 80,5°; uHHIHAaTOp— cmyyae yKcycHoli nt Naeeaon 
heTaT KOOampTa (0,9-10-? Moma Ha MOTb us0mpo- 
mHiGen30u1a) KHCJIOT HH MOrIOULeHHA KUCJIO 


| powa, Hu OOpas0BaHHA yruie- 
HCoro ra3a He mpoucxogzuT. HeOompuroe KOJIM4eCTBO YI'I€KHCJIOTE, BbIJe- 
HIOULeeCA B OMbITaX IO ABTOOKUCJICHHIO UHCTHIX H3OMACJIAHOM WH CTeapHHOBOH 
HCJIOT, N0-BHJMMOMY, MpefCTraBsseT Mpollecc, COMNPsAXKeHHBI C aBTOOKHCJIe- 
HeM STUX KucHOT. JIA OObACHEHUA CONPAXKeHHOFO Mpolecca WekapOoKcuatH- 


DOPOAOB MOxKeT ObITb MpemiowKeHa cefyioulad CxXeMa. 
1. O6pasoBpanve paqukana ruyponepekucu usomponusGeH30Na: 


Git: | wae 
=i. oy sel ’ 
ee hie ey ae 
==, Ne , | 
CH, CHy 
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2. BsauMojelicraue pawuKasla ruqponepekucu u3sonponHmGeH3oa (11) c op- 
TaHHueCKOH KHCOTOH Cc OOpas0BaHveM pafuKasla KHCOTHI (V): 


CH. yo 
FPO eee a NC CO ee C00 
<a. ce 00'+R—COOH+ KS q IR 

CHs CHs 


II Il IV Vv 
3. Co6crBeHHO JeKapOoKcHJIMpoBaHne: 


R-- COO RECO, 
V VI 


4, OrulemmeHue aToMa Boxopoya OF H30TponuMOeH3ONa NO TpeTH4HOU rpyn- 
Me B pe3yIbTaTe B3aMMOJeHCTBUA C OOpas0BaBLIHMCA payukasomM R’: 


CH; CH; 


Sra peakIlMA MpHBOAUT K pereHepallun HCxOZHOrO payuKasa (1) 4H TeM CaMbIM 
oOecneyHBaeT NpOAOJZKeHHe OCHOBHOTO IWelmHoro mpolwecca. Crenyer, KOHeUHO, 
YUHTbIBATb TaK?KE BOSMOXKHOCTh OKHCJICHHA PpayWkKaJla Seu o06pa30BaHHeM 
rHponepekHcHoro payuKawa: 

R +0, R—OO, 


KOTOPbIH Jasiee pearupyeT Cc MOJIeKYJIOH u3s0nponusOeNsoa, TakxKe pereHe- 
PHpyA UCxXomubIe payuKaul (1) 
CHs CH 


P he a 
OO ys . he os oe 
ee Cie R—OOH+< bake 


CH; CHs 
I 


TakuM oOpa30M, CormacHO MpHBeJeHHOH cxeMe, peakluH 2—4 sABAIOTCA, 
m0 CyWlecTBy, peakKIMAMHM TepeHoca Wenv, H NMOSTOMY OHH He JOJDKHbI BJIHAT 
TOPMO3ALHM HJIM YCKOPAIOWLMM OOpa3s0M Ha MpoTeKaHHe Bcero WenHoro Mpo- 
uecca. DakTHYeCKH, OFHAKO, HeOObLINe TOOaBKH KHCJIOTHI BbISbIBAIOT YBeH- 
yeHHe CKOPOCTH OKHCJICHHA; JaJIbHelillee Ke yBeH¥YeHHe KOMHYeCTBAa LOOaBJIeH- 
HOM KHCJIOTbI He BJIMACT 3AMETHBIM OOPa30M Ha CKOPOCTbh aBTOOKHCJIeHHA. 

OrcyTcTBHe 3aBHCHMOCTH CKOPOCTH aBTOOKHCI€HHA OT KOHILeEHTPallMu KHC- 
NOTE! B OOacTH 1—27 mMon.% MocneqHel, ABIAeTCA (PaKTOM, NOATBEPXKTalouluM 
ykKa3aHHy10 cxemy. YBemH¥eHHe %Ke CKOPOCTH ABTOOKUCJIGEHHA IPH MaJIbIX JO- 
OaBKaX KHCJIOTHI CBHCTCIbCTBYeT O CYLECTBOBaHHH TakxKe APyrux NyTeli BIMA- 
HHSl KUCJIOTb! Ha CKOPOCTb peakUHH. 

TakuM o6pa30M N0Ka3aHO, YTO MPH aBTOOKHCIeHHM CMeceli H30mpomu6eH- 
3014 C XHPHbIMM KHCIOTAMH OKUCeHHe yrieBowqoposa HHAYUMpyer compsxKeH- 
HbIM C HHM Mpollecc AekapOoKcHJIMpOBaHHA NOOaBMeHHbIX KHCJIOT. 


MucrutyT xHMuHH Tlocrynuvio 
Akayemuu HayK BCCP 12 I 1957 
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l.Aboulenc, C.R., 170, 1064 (1920). 7 B.B. Kopmax,C. B. Porox uu, JAH, 
76, Ne 4, 539 (1951). 810. B. Kapaxuu, WH. WU. Aunreaos, Uuctsie xumuyeckue 
peaxtuBel, 1955, crp. 289. ® B. B. Epogees, A. WH. Uupxo, Jl. H. Copos 
KuHa, Yu. 3an. Benopycck. roc. yHuB., cep. xuM., B. 20, 3 (1954). 
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Joknann Axanemun Hayk CCCP 
1957. Tom 145, Ne 4 


XHMHA 


ic C. HAMETKHH, akanemuk A. B. TONUMEB, FY 4AH-JIW u H. A. JIEOHOBA 
HTE3 WH CBOUCTBA MOHO.-, J\W- UW TPH-n-TOJINJIAJIKUJICHJIAHOB 


MOcMeqHve TOAbI OMYOMKOBaHO OosbUIOe YHCIO PaboT, B KOTOPEIX OMH- 
forcaA cnocoObl NoyYeHUA M CBOlCTBa pa3mM4HOTO cTpoeHHA KpeMHHii- 
eponoponos. IIpousBoquble kKpemunityrmeBoyoponos, coxepxatlue PyHK- 
HaJlbuble Tpynnbl B OpraHWuecKOM pajluKasle, MO HaCTOAUero BpPeMeHH 
rH HE H3Sy4eHbl; OHH MOryT HMeTb Kak TeopeTH4eCKHii, TaK HW MpakTHuecKuli 
epec. Ham mpefcTaBianoch MHTepecHEIM NowyyeHHe KpeMHHHyreBoso- 
B C -TOJIMJIbHbIMH PallHKaJlaMH W U3yYYeHHe BOSMOMKHOCTeH CHHTe3a Ha UX 
OBe COeHHeHHH C PYHKIMOHAIbHBIMH TpynlaMy B OpraHHueckoM pasuKaile. 
PeEMHHHYreBOLOpObI C A-TOMMJIbHBIMH pakuKalaMH NoUTH He UccTesO- 
1. B muTepaType onucaHbl TeTpa-n-TomMIcHaH (1, *), Tpu-n-TomMacHaH (°), 
WJI-n-ToNMACcHIaHEl (*, °), Habras-n-Tromuacumanp (°§). U3 ankuu-n-Toma- 
H3BOJHbIX KPCMHHA OMMCaHb! JIMWIb TpH-N-TOMMIMeTMICHIaH (°), H-nN-TO- 
AUMeTHAICHAH (°), n-TomMaTpuMeruicunan (°, 4) uw n-romunTpusTHCH- 
(™). 

3 HaCTOAULeM COOOULeHHH HAMM OMNHCbIBaIOTCA MOHO-, JH- HM TpPu-N-TOMMIaI- 
POH3BOAHbIe KPeCMHHA, CBOMCTBA KOTOPbIX MpuBexeHb! B Tad. | u 2. 


n-TOAMUA-XMOp(9TOKCH)CH Taub 


-TONHATpAXIOpCHIaH U MU-N-TOMMIAUXNOpcHaH OblIH MOYYeHbI 43 
IpeXXJIOPHCTOFO KPe€MHHA UW N-TOJMIMarHuHOpoMuyla HM MO CBOHM CBOHCTBaM 
BETCTBYIOT JIMTepaTYPHbIM JaHHbIM (727°). 

m-TonuntpusTokcucusanH (Ta6m. 1), u-n-TomMngusToKcHcHaH (Ta61. 1) 
U-N-TOMMSTOKCHCHIAH (ra6n1. 2) OblIH NOWYYeHbI HS TeTpadSTOKCHCHIaHa 
-TOJIMJIMarHuHOpomuya. 

n-TOAMITJUNpONHSTOKCHCHIaH Ob BbIeeH H3 MPOAYKTOB peakUMH pH 
ese JM-n-TOMMIuNponMscumaHa (CM. HHuKe HW TaOs. 
1-TONMIIMMSOOYTHISTOKCHCHIaH MOyyeH MpH BsaHMOJeHcTBHHN H300yTHI- 
Hl C N-TOMMITPUSTOKCHCHIaHOM. B peakuuio OblI0 B3aTO 45 r (0,33 Moms) 
vcToro H306yTu1a,5,6 r (0,8 Mona) muTus Hu 22 r (0,09 Mousa) n-TOMMJITPHSTOK- 
ImaHa. PeakuwoHHasd cMecb HarpeBasiacb 10 uac.; nowy4eHo 9,5 r (BbIXOy 
1%) N-TOMMIIMH300yTHISTOKCHCHIaHa (TaOu. 1). 


1 


Mouo-, HIVii al TPUNTOJIHAAAKHACH IANS 


N-Toamuat puMeTHsaACHAaH. K A-TOMMANHTHIO, NpHrOTOBJeHHO- 
3 8,4 r aurua u 94 r n-OpomTomyona, npuOaBasasoch 54,5 r TpHMeTHIXsOp- 
ua. Cmecb Harpesanacb 8 uac. Tlomyyeno 58,2 r (BbIxon 41%); 
h-TomwuatTpuastTHacuaanu. K 92THANHTHIO, MpHrOTOBJeHHOMY H3 
t muTua uv 21,8 r 6pomucroro sTusa, MpHOaBAOCch 12 r n-TonWITPUSTOKCH- 
Ha. Cmecb Harpepasacb 10 yac. Momyyeno 5,5 r (BbIxox 56,6%). 
!-TonuatTpunponuacuaan. K mponniautmio, mpuroropsen- 
yu3 6r mutua u 44,3 r Opomuctoro mponuna, NpHOaBANOCh 2317 n-TOAAA- 
Itiopcumana. Cmecb Harpesanacb 10 uac. Hlonyueno 10,8 r (Bprxog 43,2%). 
l-TomuatTpu6Oytuacuaan. K n-ToAMAnMTHIO, MPHroTOBeHHOMy 
5 r murua u 34 7 n-Opomromyona, mpuOaBnanoch 38 Fr TpHOyTHISTOKCH- 
Mua. Cmecb Harpesasacb 10 yac. Momyueno 34 r (BbIxoy 73%). 
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Popmywa cOoeMHeEHHA 


To Ka, 20 
C°/MM dy, 
prs cr. 


Haun 
BHIUHC. 


Taonunua ft 


Haiizeno, Bpryncue- 
% HO, % 


oa —Si—(CH,), 


CHC S—Si—(ChH)s 
cH,—C__S-Si-(C,Hn), 


Chea. SaSea(Gae 


No 
CH,—-€__S-Si-(-CHi,), 


cH-¢__S— ) 2 Si—(CHs)2 


ae Si—(C.H,): 
(24 €S-) stat, 
(24 <-)es-t60 
(cH, S-), Si—(i-C,H,)s 
(cH Eas Si=(-GiH ie 


cr <> siete 
(cH,-C__S—)si(i-C,H,),(0C.H,) 
cH,-<S-si-(0G,), 


(cH,-<__S- )s Si-(OGHy)s 


190—193/756| 0,8654 

92—93)3 | 0,8897 
424—122)4 | 0,8764 
154—156/5 | 0,8706 
448—150/2 | 0,8649 
428~130/2 | 0,9700 


445—147/3 | 0,9643 


179—180/4 | 0,9382 


194—195/5 | 0,9400 
174—176|3 | 0,9485 
180—182)2 | 0,9304 
96—100/2 | 0,9139 
137—138]8 | 0,9089 
145—117/7 | 0,9832 


150—152/4 | 1,0148 


@®opmyaa coeqnHeHHa 


1,4908} 54,98} 54,58 


41,5025) 68,53} 68,47 


1,4952) 82,68) 82,46 


1,4922) 96,77) 96,25 


4,4862/110,35]/110,14 


1,5520} 79,13) 78,88 
1,5520] 88,95) 88,22 


15428) 98,43) 97,40 


1,5375}107,52}106, 66 
1,5345/406, 47/106 , 66 
1,5308)117,14)415,92 
41,4897] 79,18) 78,59 
41,4892} 88,45] 87,75 
1,4664| 71,74) 70,75 


1,5262} 90,90) 89,66 


9,87 
9,76 


10,73 
40,75 


41,13 
11,14 


12,15 
12,31 


12,09 
12,20 
8,47 
8,34 
9,08 
9,14 
9,53 
9) 44 
9,94 
9,74 


10,07 
10,44 


10,04 
10,04 


10,47 
10, 46 


10,86 
40,85 
8,73 
8,84 
8,02 
8,04 


Taobunua 2 


T. KuM., 


°C|MM pT. crT. 


( CH,-@__ S-)s Si—CH, 


(cH,—<__S-), Sia, 


wer 
CH,—~ mm =) 5i—1G,B,, 


cH,—¢__S-), si-0c,H, 


n-TomuatTpuus0amuacuaan. K usoamunautmo, IIpHFOTOBUJIeR 
HOMY H3 6,5 r anTua u 53,8 r 6pomucToro u30amuuia (1-6pom-3-meru6yraHa) 


mpHOaBisanoc 17,7 r n-TomMaTpuxaopcumana. Cmecb HarpesBauacb 8 yac. lon 


yeHo 10,7 r (Bpixog 41%). 
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197—200/4 


190—4192/2 


206—208 /4 
214216 /4 
197—199/3 
205—207/3 


194—195/3 


TL nas°G 


91 ,5—92,5 


54,5—55 
47, 5—48 
68—69 
49—50 


50—50,5 


83, 55/7, 76 
83,53|7,74 


83,2918, 14 
= 8349/8 18 
83, 74/834 
8358/8314 
83, 8318,39 
83 8318.37 
83,70/8,46 
83, 6418.53 
83,778, 88 
8379/8, 74 


79, 52/7, 64 
79,77/7,52 


Buruncuen¢ 
% 


Hatizeno, 
% 


Cc 


83, 74/848 
83,5318, 9 


79,68|7, 


|\A.u-n-ToauanumMeruacuanan. K n-tonunautmo, IIPHFOTOBJIeH- 
y u3 35,4 autua u 425 r n-6pomroayona, mpuOaBaanocn 129 r quMeruanH- 
opcniana. Cmecb Harpesamacp 8 yac. Tlonyyeno 160 r. (BEIxog 67 %). 
| Wu-n--TONUARMNITHACHAaH. K N-TOJIMJIJIMTHIO, MPHTOTOBJIeH- 
fiMy 13 13 r autus wu 115 r n-6pomronyona, mpuOaBasnnocn 50 r MSTHIQAXJIOp- 
plaHa. CMecb Harpesanacb 8 uac. Tomyuexo 67 r (Bprxog 78,6%). 
. Au-n-TOMMARUNpPONHACHaAaH. K n-TonuaauTHO, MpHroToB- 
[HHOMY U3 7 Yr auTua u 70 r n-Opomromyona, mpHOapnanoch 34 r qumponuayu- 
IDKCucHIaHa. CMecb HarpeBasacb 8 ac. Tlonyyeno 16 r (Bprxox 32,7%). 
| [Ip pasronke peakUMOHHO cMecu OBO BhIeIeHO TakxKe 9 Tr nN-TOMHIL- 
ONMSTOKCHCHIaHa (BbIxoR 21,7%). 
Wu-n-TOMHARHOYTHACHAAaH. K n-tonunaurn, IIpHrOTOBJIeH- 
my u3 10,5 r antua uw 114 r n-6pomronyomna, npuOaBasasoce 71,4 7 WHOyTHILH- 
omcHlaHa. CMecb HarpeBasiacb 8 yac. Tlomygeno 52 r (seixog 71,2%). 
(“WM-n-ToOoANARHU3:06yTHACHAAaH. K cmecu n-TomMamarHuit- 
OMHJla, NPHroToBeHHOrO M3 27 r MarHusa u 180 Tr n-6pomTo.ryoma, u u30- 
THJIMAarHuHOpomuya, MpHroropsenHoro 43 27 r maruua u 140 r 6pomuc- 
pro usobyTua, npHOaBanoch 85 r uyeTbIpexxopucroro Kpemuua. Cmecb 
Irpegayiacb 10 uacos. Ilomyueno 26 r (Bprxoq 16%). 
| Au-n-TOmHARUH3S0aMHACHAAaH. K u30amunmuTHW, IpHroToR- 
HHOMy u3 4 r wuTHA HM 32,5 r OpomucTorO u30amMusa, UpHOaBnsnoch 20r 
i-N-TOJMAQUXOpcHaHa. Cmecb uHarpeBanacb 8 yac. Tlomyueno 9,5 r 
HEIXOT 38%). 
Tpu-n-TONHAMeTHACHAaH. K mMetuamMarnuihogugy, upurorTos- 
PHHOMy 43 15 r MarHuaA nH 56 Yr woyucroro MeTusa, UpHOaBsaAnoch 90 r 
DU-N-TONMISTOKCHCHaHa. PeakiMOHHad CMeCb Nocse OTTOHKH ac=upa Harpe- 
kniacb 10 yac. mpu 100°. Tlomygeno 18 r (BbIxoq 39,5%). 
Tpu-n-TOMHUNAITHACHMAAH. K n-TONMANHTUIO, MpHroTOBJIeHHO- 
ly u3 10 r nutua u 102rn-6pomTonyona, mpHOaBAANOch 32,8 r STHITPUXIOPCH- 
Ha. Cmecb HarpeBasacb 10 uac. Ilomyyeno 35 r (Bpixog 53%). 
Tpu-n-TomHANpONnUAcHAaH. K mponuaazutTuio, npuroroBleH- 
omy u3 12 r mutua u 90r 6pomucToro Nponiina, npHOaBaanocb 70 r Tpu-n-TO- 
MISTOKCHCHIaHa. CMecb Harpesanacb 10 uac. Momyyexno 23 r. (Bprxoy 33,1%). 
| Tpu-n-ronun6yTtTuacuaan. K 6yrunnuTuto, mpuroroBeHHOMy 


+e 
ted 


rrokcucwiaHa. CMecb HarpeBasacb 8 uac. Ilomyyeno 13 r. (BErxog 50,4%). 
Tpu-ntToaAuau306yTtuacuaan. K n-TommaauTnw, UpHroros- 
euHomy u3 8,75 r auTua u 85,5 r n-OpomTouyona, npHOaBanocb 33 r u306y- 
|MIrpusToKcucuiaHa. PeakiwHoHHaad cCMeCb Mocile OTTOHKN supa HarpeBa- 
hacb 10 uac. mpu 100°. Tlomyyeno 23 r (BpIxon 43%). 
| Tpu-nTronuaus0amMuacuaan. K wn30aMunmuTHO, Mpnroros- 
leHHoMy “3 1 r auras u 6,5 r Opomuctoro H30aMuua, NpHOaBANOCb 15r tpu- 
LTomMaToKcuCcusaHa. Cmecb Harpepasacb 8 vac. Ilonyyeno 7 r (BbIxoy 43,5%). 
Bee Tpu-n-ToWMaIKHACHAaHb! ObIH TepeKPHCTaMIH30BaHbl M3 STHJIOBOrO 
Hupra. | 
| Mocxosckui HedTaHo MHCTHTYT Tlocrymuao 

um. HM. M. Ty6xuna 25 III 1957 

WIMTMPOBAHHASH JIMTEPATYPA 
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Jloxaagn Akagwemuu Hayk CCCP 
1957. Tom 115, Ne 4 


XHMH}> 


WM. HW. HOBHKOB u JI. WH. HAYTOBA 


3ABHCMMOCTb OTHOCHTEJIBHOM KAPOMPOUHOCT HU 
OT COCTABA B CHCTEME Cu—Ni—Si 


(ITpedcmaeneno axademuxom A. A. Bouweapom 24 I 1957) 


Ms yuenuio CBA3H %KapOMPOUHOCTH C MarpaMMOH COCTOAHHA MOCBALLEHO OOJIb 
ioe uHcmo pa6oT. OcHOBHbIe THNbI LMarpaMM kKapOmMpOYHOCTbh —COCT2B» BBI 
BeJeHbI Ha OCHOBe HCCJICIOBaHHA KOHKPeTHBIX JIBOMHBIX CHCTeM H OTe@/IbHBI. 
pa3pe30B MHOFOKOMNOHeHTHEIX cHcTeM (*~*). 

B uccaeqopanuax A. A. Bousapa u M. B. 3axaposa (?, °, °) BaxkHasa pou 
B MOBBIIMeCHHH %KapOMPOVHOCTH OTBOJMTCA He TOMbKO JIeTHPOBaHUIO OCHOBHOr 


Ni, dec. % ————> 


Puc. 1. Wsorepmuyeckuli paspes cucrempt Cu — Ni — Si mpu 
700° (1°). Lluppt B cKOOKaX — MOPAKOBbIe HOMepa paspe30B 


TBEPAOrO PacTBOpa, HO HM CTPOeHMIO H CBOHCTBAM U3ObITOUHOH (asbl, cocyule 
CTBYIOIWeH C 9THM pacTBOpOM. 

Bo muornx padorax M. M1. Kopuusopa noquepkuBaercen onpenenstouladt post 
TBepHOro pacTBOpa, MpHYeM MAKCHMYM %XapOMpOuHOcTH YaCTO CBASbIBAaeTCA 
C WpefebHO HaCbIILeHHbIM TBepIbIM pacTBopom (4, °, 7). 

HakonuieHHbl SKCMepHMeHTaJIbHbIM MaTepHadl MOKa3bIBaeT, TO XapakTerf 
3aBHCHMOCTH MPOUHOCTHBIX CBOHCTB OT COCTaBa MCHACTCA NOX BIMAHMeM pasmny- 
HEIX (akTOpOB, HaNpuMep, pM M3MeHeHHM TemMepatypn (2, 3, 8, °), 

BauaHne NMpHpoypl cocytecTBy!OulHx (a3 Ha XapakTep 3aBucuMocTH 2Kapo- 
MPO4HOCTH OT COCTaBa YOOHO MpocMexHTb MO JIYYeBLIM paspesaM CO*KHOH 
TPOHHOM CHCTeMbI, B KOTOPOH C OCHOBHBIM TBEPAbIM pacTBOpOM rpaHuyaT pas- 
JIMUHbIC TO CBOHM CBOHCTBaM HM CTpoeHHio BTopHle daspr. HackombKO HaM U3Be- 
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CTHO, TaKOH NOAXOX K HSYYeHHIO 8aBHCHMOCTH 2%KapONpoOyuHOCTH oT cocTaBa elle 
He ObII HCMOIb30BaH. 

Alf MCCeAOBAHUA ObIIa BLIOpaHa cucrema Cu—Ni—Si, B Koropoi mpy 
700° c TBepAbIM pacTBOpOM Ha OCHOBe 
M€J|H COCYWIECTBYIOT pasIHUHbIenompu- = 4//m? 
poe cbasnr: coeyunenue Ni,Sio, y-cba3a 
_(Cu—Si) m tpoitmoe coequnenue o-chasa 
(pn. 1) (°°). 

OTHOCHTeIbHad KapOlpouHnocts owe- 

HMBaJlacb M€TOJOM JWIMTeIbHOH TBep- 
| foctu (4). Uacopaa TBepfocTb u3smeps- 
_jiacb upu 700°, npuuem nHyeHTepom 
_CJIYKHI KOHYC 3 Kapompounon cra- 
| MH Cc yruIoM mpH BepmuHe 90°. 

Uccnenqopamucb JBOHHbIe cimwaBbl 
Cu—Ni u Cu—Si u Tpofinsie cusasnl, 
| HaxoOjAllMecaA Ha IWeCTH JIYYeBbIX pa3- 
| pesax (pue. 1). 

Onpefenenue LIHTeIbHOH TBEpOCTH 
IIPOBOLHJIOCb Ha OTMHTHIX Bj rpacHTo- 
By!0 (opMy OOpa3ilax 6e3 KaKoH-s1H00 
IipeABapHTebHOH TepMoodpaoorTKnH. ITO 
OOYCJIOBICHO TEM, YTO KPeMHEeHHKevIe- 
BbIe OPOH3bI MpeACTaBAAIOT WpakTHuec- 
KHM WMHTepec B KauecTBe MaTepHaula LWIA 
HeKOTOPHIX JIMTHIX H3emHH, padorato- 
IHX IPH BbICOKHX TeMMepaTypax. 

Pe3yiIbTaTbl HCMbITaHHU UpescTaB- Puc. 2. 3asucumoctb uacopoli TBepyocTH npH 
jleHbI Ha pwc. 2u 3B Buse Quarpamm 700° C1 COST AEE Ve as erage e308 OUGs 
«4acoBad TBepLocTb — cocTaB». reunions i bape ates Bc pan. 
Muxpockomuyeckui aHasw3 MoKa- (0 — cucrema.Cu — Ni, 7 —.cactema Cu —Si 
3aJl, YTO CIWIaBbl C MAKCHMAaJIbHOM 4aco- 

BOH TBEPJOCTbIO TO ‘BHO oqHOa3HE, 

To Ooylee HIM MeHee reTepOreHHbI, MpHuem B nocweqHeM CJlyyae BropaA chasa 

“TipeKpacHo BuyHa Mpu cpeqHUX yBeIHYeHHAX MUKPOCKONA. 

| Ha puc. 4 kpuBble paBHol YacoBoli TBepyocTu mpu 700° (u30cKuepbl) HaHe- 
CeHbI Ha KOHICHTpallHOHHbIl Tpe- 

A/a? YPOJIbHUK. Syecb Ke NOKa3aHa Mu- 

KPOCKONHMYeCKH  YCTAHOBJIeHHaA 

rpaHulla ofHodasHont oOacTu WIA 

yCJIOBHH | JIMTbA OOpPasloB B rpa- 

cbuToBy!o (opmy. 

PasM4uHoe NoOO*KeHHe MAaKCH- 
MYMa 2KapOlpOuHOCTH MO OTHOLIe- 
HuIO K rpaHulle OHOasHou oO6- 
JlacTH MOXKHO OObACHUTD, ¥ ecu 
IIPHHATb BO BHHMAaHHe COOTHOIILIe- 
HHe JJIMTeIbHOK TBEpLOCTH BTOpPOr 
0 (pasbl HM pacTBopa Ha OCHOBe Meu. 
Cu 20 40 60 80 = 100 bec. % B cmuaBax mepsBoro, Broporo 

CNIS is eee M TpeTbero pa3spesoB, Ha KOTOPbIXx 

Puc. 3. 3asucumocTb uacopol TBepsocTu mpu.700° MaKCHMYM 2KapOMPpOYHOCTH JIexKHT 

OT cocTaBa Ha paspese Cu — NieSi B fByxda3sHow oOacTu, BTOpoL 

caso ABIAeTCA He coelMHeHue 

NisSi, kak 9TO paHee CUHTAJIN, AaTBePAbIi PacTBOp Ha OCHOBe cuMuUMa NisSie 

(puc. 1) (%22). )Kaponpounaa casa NisSiz, pacmoularaacb No rpaHulamM jeH- 

J\PHTOB, OKa3biBaer ONOKUpyromlee JelicTBHe Ha MeHbIM PacTBOP HM yBeIHUMBaeT 
KAPOMPOuHOCTh cmvaBa. 


— 


Yacobaa mbepcocmb 


(3) 


if 
Cu Z 4 6 8 10 Gec. %. 
(Ni +S) =e 


| 


Yacoban mbepdocme 


Alena 


UpesmepHasd rereporeHH3alluA ClaBOB MepBOro, BT apenHeny Daal 
30B IPHBOWMT K CHMxKeHHIO 2KapompoyHocTH. TO MOKHO OObACHHTS a ae 
¢ yBesHYeHHeM MerxK(PasOBO MOBEPXHOCTH YCuMMBACTCH TelictBue pac sone 
ocaluTesbHOrO MexaHU3Ma TylacTHYHOCTH (?). PactRopHMocte sMmKeis 4 mb. 
B M@JM CHJIbHO YMeHbINaeTCA C MOHM2KeHHEM TeMMepaTyPbI (GD ee) CAMO. mit 
nenue NisSi2'cnocoOHo :pacTBOpsTD”B'ceOe OOMbINOe KOJIMYECTBO MCAH (3). 


LZ 
a 
————— 
SSS | 

: | 


Ni, Gee % —> | 


Puc. 4. Kpupble paBHo 4acoBoii TBepyocTu (Hs0cKmeppI) mpH 700° B cucteme Cu— Ni—S 
a — JIMHUA MaKCHMyMOB YacOBOH TBepzoOcTH, 6 — rpaHHya OHOasHoK OOnacTH 


IIpu ovenb Ooubuiom cofepxaHHH NisSiz BcnwaBax HaOuONaeTca HOBBI 
lo4’beM 2%Kaponpounoctu (puc. 3). [locmeqHee cBa3aHO Cc TeM, TO pellarouty: 
pOJIb B ITHX CllaBax UrpaeT He B3AaMMOJeHCTBUe AByX (a3, aBbICOKaA TBEPJOCT 
cumuuuga Hukena NisSiz, KOTOPbIM CTAHOBHTCA OCHOBOH CruaBa. 

B cucteme Cu—Si Han6omee %KapompoueH CMaB C HEOOJbIIMM KOJIH4eCTBO 
+-pa3bl, TAK Kak 9Ta (ba8a HECKOJIBKO Coulee Kapompoywa, YeEM pacTBOP KpeMHH 
B MedH. 

Ha maTOM MH WeCTOM paspe3aX MaKCHMYM 2KapOnpOuHoOcTH HaXOMTCA B O) 
HodasHow OGslacTH TBeporo pacTBopa. B ciitaBax STHX Pa3spe30B C TBEPAbIM pai 
TBOPOM Ha OCHOBe Me] PpaHH4NT TpolHoe coeqMHeHHe (9-c:pa3a), OOpasyromleec 
lO MepuTeKTHUeCKON peakiHH NpH 915° (29,12) (puc. 1). Temneparypa ucnpiraHy 
700° saBIAeTCA BbICOKOM TOMOJOrHYeCKOH TeMMepaTypolt Wa o-cpasbl, KoTOpa! 
OUCBHIHO, HE ABJIACTCA B STHX YCOBHAX MKaponpounon. Tlospnenue s-cas 
B CIiJlaBe NPHBOAUT K YMCHbINeCHHIO KapOMpouHocTn. 

HeOoubuioH BTopol NoxbeM Ha KPHBBIX JIUTeIbHOH TBepOcTH MsaTOrO 
IueCTOTO paspes0B OOYCOBIeEH MpexkKNeBPCMeEHHLIM NOABJIEHHeM IIPH HepaBHi 
BeCHOH KpUCTamMsaluu y-Casbl, KOTOPaAd HeCKOIbKO GOomee 2Kaponpouwn 
yemM o-cba3a. 

Bovibiloe BuIMAHMe Ha YpOBeHb 3HAYeHHH YaCOBOM TBEPAOCTH CN1aBOB, B TC 
duce H CiMvlaBOB C KapOnpouwwow BTOpol aso, OKasbIBaeT MerHpOBaHHOC: 
NED 


OCHOBHOTO TBepforo pacTBopa. CBx3b 2apompouxOcTH ¢ MerHpoBaHHOCTbIO 
rBepAOro PacTBopa Ha OCHOBe MEM HarIAHO BHIABIAeTCA MPH C/eyIOuleM 
conocTaBleHuu. Kpemuuli B ABoiHol cucreme Cu—Si cna6ee noppimaer Kapo- 
MPpOwHOCTh TBeEpAOrO PacTBOpa, YeM HUKeNb B NBOHHOM cucreme Cu—Ni (cpaBHH 
Kpupple 0 u 7 Ha puc. 2). B To xe Bpemsa, pacnonomenne H30CKIep Ha puc. 4 
NOKASbIBAaCT, YTO HaCTHUHAA 3aMeHa HUKeA B TBEPAOM pacTBOpe KpeMHHeM (pu 
MOCTOAHHOM COep%KaHHH MeIM) IPMBOAHT K YBeINYeHMIO XKaponpoynocrTu. 3yecb 
| cata NOWOAKUTCIbHAA POJIb CJIOXHOFO MerMpOBaHHA TBeEPAOO pacrTBoO- 
a : 

Takum 06pa30M, MakcuMyM 2%Kapompounocia Ha sy4eBBIX paspe3ax TpoHHoH 
MCTeMbI HAXOAUTCA, B OOULeM Cyyae, HM B AByxdasHoli (a TakxKe Tpexta3Holi) 
OacTH, HIM B OOaCTH HeHaCcbIleHHOrO TBepforo pacrBopa. CoBunaze- 

Me MaKCHMYyYMAa KaAPONPOUHOCTH C rpaHuled TBeEp- 
Oro pacTBOpa ABAAeTCA YacTHHM ca yuaem. Ha no- 
OXKCHHE MaKCHMYMAa 2XaPOMpOYHOCTH OTHOCHTeNbHO rpaHHilbl ONoda3sHoli 
OlaCTH CHJIbHOe BIIMAHMe OKAaSbIBaeT COOTHOMIEHHE MPOUHOCTHBIX CBOLCTB TBep- 
oro pacTBopa (OCHOBbI cnlaBa) HM U36bITOUHOH asp. 
| K rpem cxemam M. B. 3axapopa 41a 3aBMCHMOCTH 2%XapoMpouHocTH OT cocTa- 
a (*) HeOOXOQHMO JOOaBHTb YeTBEpTYIO, OUCH BAXKHYIO WIA MpaKTHKH CXeMY: 
pOCT %KapONpO4HOCTH JO MaKCHMyMa, HaxORAMeroca B reTrepo- 
reHHOH OOM aCTH, 3aTeM MaleHue XapompoynocTH JO Nomororo MHHU- 
MYMa HM HOBbIM POCT KaPONPOUHOCTH BIVIOTh AO cocraBa BTOpOH cpa3sbI (puc. 3). 


| MockoBcKHii HHCTHTYT UWBeTHbIX MeTaJJIOB H 30u10TAa 
um. M. HM. Kanvunua 
@Mu3ukO-TeXHHYeCKHH MHCTHTYT Toctymuso 
Axajemuw HayK KasCCP 23 I 1957 
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XHMHA 


A. MW. CKPHIAH, A. M. WHUIKO u P. Fr. KKBAHKOB 


O CBOHMCTBAX «-UWEJIJIIOJIO3bI, BbIJEJIEHHOM 3 MCKONAEMON. 
JIPEBECMHHbI COCHbI ThICS4YEJIETHEDO BO3PACTA | 


| 


(I1pedcmaenexo axademuxom B, A. Apbysoeuim 26 L 19570) | 


Tlomyuenve Wermon03bl U MOmyWeNTIONO3bI Y3 COCHOBHBIX THeH Tophopas- 
paOoTokK Meet, B WaCTHOCTH WIA BCCP, npakTuyeckoe 3HaveHHe. Hiccnenosa: 
HHe ILeJIIOO3bI, BbIeeHHOH H3 JpeBeCMHbI pa3sIM4uHOrO Bospacta (OT roqu4- 
Horo 20 140 000-nerHero), MO3BOAeT MpOCMeLHTb Mpolleccbl XMMHYECKHX pe 
BpallleHH, MpoTeKaBlive MPH CpaBHHMTebHO HeBbICOKHX TeMMepaTypax B Te 
YeHHe MHOFMX THICAYeeTHH HM He OCJIOMHEHHbI€ KaKHMH-J1HOO TOCTOPOHHUMH| 
(bakTopaMu. 1 

VUccneqopanua TepMmeHOB, CMOJIAHbIX KHCJIOT H J[PEBECHHbI COCHOBbIX MHeH 
TpICAYeeTHero Bo3pacta (1) MoKa3asIM, UTO C TeYeHHeEM BO3pacTa B_ TOVIME 
pacTHTeMbHOH TKaHH MpOXOLAT mpolleccbl TMAporeHusalHH uM ernyporeHH 
3allMu, aHaslOrHuHO TH]poreHu- 
3alLMOHHOMY - JlerHporeHHu3aluon 
IneMeHTapHblit CcocTaB & -IeJIJIFOJIO3bI pasHoro HOMY KaTaJIM3y ae Th. 3eHHC+ 

saan eaen UNCER Koro (2). O,HOBpeMeHHO ULyT Upo-| 

Weccbl TekapOoKcuJIHpOBaHus, OT 

H |O+N  [lenmJlieHHt OOKOBbIX WeneH Moe+ 
Kya. IIpouecchl! ReruypaTaluu yy 
JUCNPONOpWMOHHpOBaHHA BOLOpO4 


PACA 4 


Tlponcxox qenHe Cc 
&-ILeJIJ1I0 IOS bi 


Viompekue modern, 


A ntee? 44,28 | 6,63 | 49,09 a MpMBo_aT K OOpasoBaHHIO UG 
Tonuunple mobern 44 38 6,50 | 49,12 CMOJIAHBIX KHCJIOT YIvleBoqOpozor 
CrBonopas, 100 ner 44,40 6,21 | 49,39 UXTeIUTa H peTeHa: H3 VrseBor- 
Kopuezas, 500 ser 44,54 | 6,18 | 49,28 2 P : y a 


: 1000 ner 4461 | 612 | 49°97 HOH 4acTH J peBecHHbI OOpa3yriory 

y 3000 ner 44,79 6,04 49 20 CH KapOouHkKsMyecKHe COC HHE- | 
Crgostopan, 140000 net} 45,18 5,81 | 49,01 HHA. } 
: J\aia uccneqopaHua Xapaxktepé| 
MpeBpauleHH a-leJJONO3bl B3AaBHCHMOCTH OT BOspacTa IIPHBJeYeHbI, NOMUMC| 
XuMMuecKHX (*""), H u3sH4eCKHe MeTOAb UcceOBanUA, B YaCTHOCTH MeTO} 
Tbl UnpakpacHoh cmekTpockonun. 

Tlonyyenve Wenmton03 mpousBoyuoch 0 cyibaTHOMy cnoco6y. Bsr} 
ACHCHHE O-eNIONO3bI B HCCEXYeMblX PaSHOBO3PacTHBIX OOpasiax leo} 
JIO3bI MPOW3BOAMIOCh MYTeM OOpaOoTKH GeneHoli H HeGemeHO temm0N03bE 
17,5% pacrsopom NaOH. | 

ColepxKaHue o-HeiJHON03 MeHbINe BCeroO B MOJONBIX MesuONMOsaXx MecauHOrd 
M TOMMYHOTO BospacTos (81—82%), B nenmo0103ax 100—500-neTHero Bospacra | 
OTMENACTCH MAKCHMAJIbHOe HX COeprKaHne, 3aTeM, MO Mepe YBeHYeHHA BOK 
pacTa CofepxkaHHe a-MeuO03 MocteneHHO nafaer. B wemviom03sax Mexvel) 
HUKOBOTO BO3pacTa CofexaHue UX cocTaBiseT 88%, npH4yeM 9TH I€JIJIFONIOSE} 
COMepKAaT HAMMEHbIUCe KOJIHYECTBO WleOUHOPaCTBOPMMbIX BeLLeCTB Nocwe o6pa ii 
OOTKH HX XJIOPHOH HsBecTbiO. Takum O6pas0M, MOJIOAbIe NemMONO3bI OOmazalo’ 
HAMMCHBUICH OJHOPOHOCThIO COCTaBa, a MeKJICHHKOBbIe HaHOoubuell. | 

PesyubTaTbl onpeleneHus SJeMeHTAPHOrO COCTaBa CyXOl pa3HOBOSpacrTHol | 
%-HCUOJIO3SbI, PACCUNTAHHBIEHA Oe33OIbHYIO LEMIIONOSY ,TpelcTaBNeHb B Taba. 1p 


M3 nanupix ra6a. 1 cnegyer, uro c yBenuyennem BO3PacTa ILeVIIOJIOSHI B Heli 
1€CKOJIbKO YBCIMUMBAaeCTCA COMepxKaHHe yrviepowa HM yMeHbIlaeTcA KOMHUeCTBO 
<MCMOpOAa H BOMOpoga. 

Mudpakpacuble cnekTpbl nponycKanus PaSHOBO3PaCTHHIX a&-WeJIOIO3 Mo- 
1ydauCb MPH NMOMOWH UHpPpakpacHoro cnektporpahba MKC-11 B o6nacrn oT 


2 nO 7» Mp NOCTOAHHBIX ycoBnax. O6pa3uB Pa3HOBO3pacTHOH LWeJVJIOJIO3bI 
ACCIEOBAJIHCb B BHJLe NO- 


TYNpO3payuHbIX  IJIeHOK 
TYTeM lipeccoBaHua 
10 T/cm?) BOMOKOH @-IeuI- 
to0103 (8,°). : 
Uccnenyempie o6pas3- 
[I TWATeIbHO BbICYIUH- 
3aIUCb =O, BaKYYMOM 
afl P2Os 5—6 cyr. Kpo- 
e€TOrO, BO BpeMA CHATHA 
1H)pakpacHblx CMeKTPOB, 
ee EHIEHO (10> 3333 2500 2000 1666 1428 ow! 
ellayIMcb B  CIellHaJib- fy os ine a 
‘ylO KiOBeTY, 6e3 JocTy- f 2 0 7 ft 


ia BO3ayxa, Haw P2Os. c 
"aM, re ObIIO BOSMOXKHO, Puc. 1. Cnextppt a-remmionos, NOMYYCHHbIE H3 COCHOBOH 

WpeBecHHbI pagmHuHorO Bospacta. 1 V — malicxasn, I VJ — 
CyMecTBMIAICA  MOUO-  yionpexaa, 1 VIJ — wionpexan, 2 — roquanas, 3 — cTBon0- 
LMTCJIbHbIM KOHTPOJIb- Bas, 100-neTH., 4— KopHeBan, 115-neTH., 6 — KopHeBas 
ia momoce 6,07 vu (ge- 1 000-neTH., 8 — xopnesaa, 3000-netTH., 12 — crBonosas, 


JOPMAlLHOHHOe Koe6a- 140000-netH., 13— KopHepan, 150 000-nern. 


{M€ MOJICKYJIbI BOD). 

loBlayeHHe MOrOWleHHA B STO OGAaCTH TOBOPHIO O TOM, 4YTO KOWIM4eCTBO 
BaA3aHHOM BOI B CpaBHUBaeMbIX OOpa3sllax OMMHAKOBO. 

Oum6xka B onpefemeHun aOcoJOTHOrO KosPPUIMeHTA NOPIOMWEHHA COCTaBIIA- 
5—10%, nmorpeuiHocTb Ip OTHOCHTEJIbBHOM CpaBHeHHMH He ipeBbiiasa 2—3%, 
K KaK HCKJIOUaINCb HeEH3OexKHbIe OMHOKH B OMNPeAeICHHH TOJMMHbI OOpasyos, 
MOKM 3a CUeET BEPOATHBIX Pa3zHYHH B HeaOCOPOMMOHHbIX CBETOBbIX MOTepAX 
ASHbIX OOPa3WOB, 3a CYCT BO3MOX%KHOFO BaPbUPOBaHHA UX MOTHOCTH H T. I. 
e uccleyeMble OOpasi{bl MPHTOTOB/AMCb B COBEPINCHHO OMMHAKOBBIX YCJIO- 
ax. Ha puc. 1 npuBeqeHbi CHeKTPbI a-MeMJUOsI03, MOJIYYeCHHEIX U3 COCHOBOK Ape- 
CHHbI. CpaBHuBasd 3HaueHua Koaddpuuuenta K B oOsacTH ~3 p WA a-les- 
O03 pasHOro BOSpacTa, MbI BAUM, YTO KOJMUYECTBO THAPOKCHJOB OovbIUe BCero 


A 


T 


eal Onna: 


& ' 

® Q = pel 
& Mpoucx ox meHHe HEGemeHoH peng ee FF 5 é pe 
3 FA &-ILeJIJIHO IOS bI %, i © z o 5 5 
z = Olan =) Oeil 
4 Crpomopan Maticxas, 4 mec.| 12,74 | 2,49 | 1200 
2 Crpomosaa, 1 rox WD 25) 2,40 | 1200 
3 CrBosospan, 100 mer I OP |) oss |) tl) 
5 | Kopnepan, 500 ner (0,5 m)j 12,41 | 2,29 960 
6 | Kopnesas, 1000 ser (1,0 m) {45938 2 230920 
8 | Kopxesas, 3000 ner(3 m)j ‘1 ,86 2,22 920 
42 | Crsonosas, 140000 mer Mf REA) |p ash 

3a60s10HHAasT) J 
ie aces 140000 ser 10,26 APT 660 

(c6opHasl) 


aMOH MOJIOJOM, HIOHbCKOM &-IeJIJIOJIO3e. C yBesIMueHHeM BO3pacTa KOMYe- 
O THAPOKCHJIOB HeECKOJIbKO MaflaerT. YMeHbUWeHHe KOJINUCCTBA THAPOKCHJIOB 
-Il@MOO3€ Me@xKJIeEHUKOBOTO BOspacTa He CBA3aHO C NOABJICHHCM ABOHHOU 

faye 115, 


cpa3u C=C, Tak Kak 3TO NOBMeKIO Obl yBeIHYeHHe NOrOWeHHA B OOMAaCTH 
6 uw, uTo B AelicTBUTesbHOCTH He HaOmogaeTcA. Bo Bcex cneKTpax pasHOBOspacT- 
HbIX g-Il@/UIOI03 HaOmOLaeTCA MHTeHCHBHaA Nosoca mpH 3333 cm +, cBUJeTeJIb- 
cTBY!OaA O TOM, YTO B STHX a-IesOO3aXx OOJIbILIMHCTBO THAPOKCHJIOB BK JOYE 
HO B BOLOPOMHY10 CBA3b, IPHYEM HW B CaMOH MOJOOM HIOHBCKOM a-LeJIO03e M0- 
UTH BCe THAPOKCHJIbI BKJOYCHI B BOMOPOMHY1I0 CBASb. L 

TlomyyeHue HHTpaTOB a-Ile/JO03 MPOH3BOAMJIOCb o6padoTKont HNOs, 
ya. B. 1,50 8 npucytersuu HsPO4-1/, H2O “ P2O0s npu t = 0° B revenue 6 ac. 10 


f 
f 
1 


050 


025 SS” 666 1428 cm! 
2b OS 4 5) ie 7p 


Puc. 2. CnexTppl HUTpO-a-yemm0103. OGosHadeHHA Te xe 


Ilrayquurepy B MoguduKannu Lperaesoit u Huxutuna (1°). PesybraTbi uccsefo, 
BaHH HUTPOLUeMIOO3 UH ONpeseeHHA CTENCHH NOMMePH3allun PasHOBOSpacTy 
HBIX a@-HeJOI03 IPpHBOLAATCA B Ta6u. 2. 
M3 ra61. 2 BHIHO, 4TO C yBeMYUeHHeM BOSPacTa CTeMeHb NOJMMephsalluhy 
a-eIOI03 Mayaer. | 
AHasM3 CIeKTPOB pasHOBOspacTHbIX HUTPO-a-leNMON03 (puc. 2) NOATBEPA} 
laeT, YTO 4YHCIO HUTporpynn Gombe BCero B TOAMYHOH HUTPO-a-LWeMOO3e} 
[IpumMepHo Takoe Ke KO#¥. 
k fi yMuecTBO. ~©——s HUTT POrpy Mid 
COMepAKUT —HUTPO-a-1kel}, 
mouI03a cTomeTHeH pe} 
BeCHHbI. S3aMeTHO MeHbi} 
ie HHTpOrpynn B Mex. 
JI€MHHUKOBOM HATPO-a-1edI|} 
moose. Ha6mroqaemoe 
CIeEKTpe CMeILeHHe TOO: 
normomenua OH-rpynn | 
—— i y HUTpO-a-lemmOI03ax | 
ite — A 3338 0 3550 evr] 
2500 V——= 2000 1666 | 
3 j 5 5 ee MOXKeT ObITh OObACHEH | 
Ps PpaspbIBOM  BOJOPOsHBI | 
Puc. 3. CnexTpbr a-ayeTHslemuo0n03. a — mocae aeTumnpo- matte psy HuTpal| 
BaHHA OHH cyTKH, 6— Moe aneTHmupoBanusa 35 cyToK. lesomo3bI (**). 
OctTabHbIe O603HaYeHHA Te xe AleTuaupopaHue 0 


ILeJIJIIOJIO3 HCKONaeMo}f; 
APeBECHH! MPOBOAMJOCh B reTeporeHHoH cpeye MB MATKUX YCJIOBUAX CMeCcbI} 
(CHsCO)2 0—8,417 0, CoHs — 19,41 0 u HeSOs — 0,16 0, rae 0 — nazeck} 
a-HesONOsbI. Coxepxxanue CHsCO-rpynn B aterarax mo Mepe yBenueHui 
BOSpacTa HCCJIELYeMBIX WeEJVIOIO3 HECKOMbKO mayaer. q 
CneKTpbl a&-alleTHJILes10103 pHBeyenbt Ha puc. 3. M3 nero BuqHo, wi) 
4-ANeTH IMEI IIOOZA XAPAKTEPH3YeTCH HOBOH, 10 CpaBHeHHIO C a-I[e/IOI0301" 
MOJIOCOM MOPOMeHHA, XapakTepHou Aa CO-rpynn B o6mactu 1730 cw. Anil 
AUS NO STOW MOMOCe NOKASbIBaeT, YTO OOMbIIe BCeFO ALeTUJIDHBIX Ppl UMeeTCh 
B HIOMbCKOM a-alleTHJINeMON0se, MeHbiue B 100-seTHel u ene MeHbIe B 100), 
JeTHel HW MexKIeLHUKOBOI. | 


116 


450 


Hl 


Hiccneqosanue o6MeHHOM peakuuu Bomoposa Ha WeiTepuu B THA pOKCHJIbHbIX 
Ppynlax WeHOO3bI NOKasaJIM, YTO B OOMCHHYIO peaklMio Cc JleTelipveM BCTY- 
MaroT aTOMb!I BOMOpOAa HE BCeX THAPOKCHJIbHbIX rpynn (!?). Samemlenue Bosoposa 
Ha JevTepui B rHpOKCHJbHEIX Tpynnax pasHoBO3pacTHOH a-IesIOO3bI IIpo- 

Boluocb 4 uac. pu Temneparype 25° (kparKoppemenuoe), 116 uac. npu 55° 
-u 270 uac. mpu 25° (qumtTenbHoe). Ha puc. 4 npuBogsatcs CIICKTPbI Pa3HOBO3- 
PacTHBIX a-IeJJUOO3, ACHTepHPOBAaHHBIX B TeyeHHe pasHoro BpemMeHu. CpaB- 
HeHue HOBOM MOJIOCHI Noromenus BOGacTH 2500 cm, KoTopaa m0 wMTepaTyp- 
HBIM aHHbIM OJHO3HAYHO IIPHMMcbiBaeTcx KONeOaHuIO OD-rpynn, noKa3blBaer, 
-4uTO KaK JWIMTeIbHOe, Tak u 
KPaTKOBpeMeHHOe elTepupo- 
BaHve JlaeT pakTH4eCKH OJU- 
| HAKOBbIe pesysbTAaTHI. STO nos 
‘TBepxKaeT cneKTp Ha puc. 4 
(BBepxy), Tae MyHKTHpHOL 
‘@MHMeH NoKa3aH cneKTp mpe- 
‘tTlapaToB K paTKOBPeMeHHOro 
eHTepupoBaHuA, a  CIMVIOUIL- 
HOH JIMHMeH — CHeKTpbI mpe- 
TapaToB JVIUTebHOrO. WeuTepu- 
popanusa. MutTencuBuocTb m0- 
och! mpH 2500 cm! 6onpbue 
BcerO B HIOHbCKOM a-le/II0- 


JIO3€, MeHbIMaA Y CTBOJIOBOH J 
100-merHeli um eme HeckonpKo P#c- 4. CrexTpi qeirepupopanupix %-leu0n03. a — 


TeHTepHpopanue B TeyeHHe 4 uac., 6 —eHTepuHpoBa- 
MCHbINaA Y IWCJVIOIOSbI MeK- je p reyenne 270 ac. OctanbHbie o603HayeHHA Te 1Ke 
JIE IHHKOBOrFO BO3SpacTa. 


HeccneqopaHve BOJOpOAHOH CBA3H B Pa3HOBO3PaCTHBIX &-Il€sIOMO38aX C NO- 
MOIIbIO HH*PpakpacHbIX CNEKTPOB NOFOWeHHA MOKa3asioO, YTO BOAOPOMHEIX CBA- 
3eH, OUCBHHO, OosIbIUe BCerO B HIOHBCKOM H Me@XKJEHHKOBOH a-IlesOI03e. 

Jia onpenenenun cofepxkaHua CHoe-rpymn B pa3sHOBO3pacTHOH a-LeJIJIIO- 
JIO3€ MBI IIPOBeIH U3MePeHHA MOTOMWeHHA B OONAaCTH ecsopMalMOHHOrO KoUe- 
OaHua CHe-rpynn — 1430 cm?!. CnextpasbHble MCCuIeqOBaHuA NOKa3aJu, 4TO 
MMeeTCH TeHJCHIHA K HeKOTOpOMy yBemHueHHIO CHe-rpynn c BO3pacTOM a- 
| WeJIJMOJIO3bI. 
| Takum o6pa30mM a-llesro03a, MOWYYeHHaA V3 WeMIOIOS PasHOBOSpacTHOK 
T{peBeCHHbI COCHbI, 10 Mepe YBeJIH4eHHA BO3pacTa MpeTepmeBaeT MpoOrecchl je- 
‘Tupatallun W PHAPUpOBaHHA aHaJIOrHUHO TepleHaM HM CMOJIAHbIM KHCJIOTAM. 
|  ABTOPbI CUMTAIOT CBOHM IPHATHBIM JOJTOM BbIPa3sHTb OlarofapHOcTh Ipod. 
.H. H. Woppirnnot 3a KoHncysbTalMio Np UCCeqOBaHHH Pa3HOBO3pacTHbIx 
a4-Ieio03 u akanmemuky AH BCCP B. H. Crenanopy 3a momomlb B pacuin- 
‘@popke uncpaKkpacubix cneKTpOB UCCwIeOBaHHEIX OObEKTOB. 


VMuctutyT xumun Tlocrynuno 
Axkajemuu HaykK BCCP 13) tO 57 
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XHMHA 


10. J. UBETKOB, B, B. BOEBOJCKMH, T. A. PASYBAEB, 
10. B. COPOKHH uf. Ae HOMPAUEB 


3JIEKTPOHHbIM MAPAMATHUTHBIM PESOHAHC 
B HEKOTOPbIX XPOMAPOMATHYECKHX COEQXMHEHMAX 
CAHJBUYEBOTO CTPOEHHS 


(ITpeécmaencxo axademuxom A, H. Hecmesnnocoim 19 IV 1957) 


B nocueqHee BPeMA Pe3KO MOBICHJICA HHTepec K HCCJIeOBaHHIO CcoelHHe- 
HHH CaHaBUYeBOH CTPyKTypbl — Tuma cbeppouenHa Fe(CsHs)2, deppumenosoro 
vona [Fe(CsHs)2]* u aHanorMuHbIxX HM MOJIeKyJI C APOMATHYeCKUMH allen amu: 
Cr(CeHe)2J, [Cr(CeHe)2]* u tT. 4. Hecmorpa Ha Ooubuioe YHCO NOCBALLCHHBIX 
3TOMy Bompocy paGoT, Jo CHxX Nop HeT elle OOMIeEH TeOpHH, OOBACHAIOMIEH UMerO- 
IHeCA JLAHHbIe O «CJIONCTOM» CTPOCHHH STUX MOVIeKy. CaM (akT UX OOPas0BaHHA 
HW YCTOHYMBOCTH He YaeTCA MOJHOCTbIO OObACHHTb, HCXOMA H3 OOULENPHHATHIX 
BaJICHTHBIX MpesctaBeHuh. [lonyueHuble K HaCTOALIeEMy BPpeCMeHH JaHHble yKa- 
3bIBAIOT Ha TO, UTO B OOJIbILIMHCTBe COCHHEHHMM TAKOTO THNa CBA3b ACH OB C KOM= 
TWI€KCOOOPa3YIOWMMH ATOMAaMH HMeeT KOBAJICHTHbIM XapaKTep. Ha 970, B 4acT- 
HOCTH, YKa3bIBalOT MaTHHTHbIe H3MePeHHA, COraCHO KOTOPbIM 9TH BellecTBa 1H60 
J\MaMarHUTHbI, HOO OGaaloT MarHHTHbIM MOME€HTOM, COOTBETCTBYIOWIMM OJ 
HOMY, ABYM HWJIH, MaKCHMYM, TPeM HecrapeHHbIM 3u1eKTpOHam ('), Torgqa KaK 
HOHHbI€ COJIM STHX IKE METAJVJIOB OOJIaaloT 3HAUHTEJIbHO Ooulee BLICOKHM MapaMa’r- 
HeETH3MOM. 

Jjo cux nop B mMTepaType He OMMCaHO pesyJbTAaTOB MO HCCeEOBaHHIO TAKUX 
COCHHEHHH MeTOAOM 3JIEKTPOHHOrO MapaMarHuTHorO pesoHaHca (OIIP). Bme- 
cTe C TeEM TaKHe H3MCPeHHA MOFYT OKa3aTbCA BECbMa MOJIE3HBIMH JIA BbIACHeHHA 
HEKOTOPHIX JeTaieH CTPOCHUA MOJICKYJ CaHIBUYeBOH CTPyKTYPpbI*. 

Hactosiaa padota Oplia NocBAWeHa H3MepeHuto cnekTpa SIIP caenyromux 
coenuHeHHH: Cr(CeHe)eJ (1), Cr(CeH;—CeHs)eJ (II), Cr(CeHs—CeHs)2O0CsHa 
(III) (?). Crarmueckaad MarHHTHadA BOCIIPHHMUHBOCTh STUX BeILECTB COOTBETCT: 
ByeT OJHOMY HecnapeHHoMy 9IeKTpoHy (‘). 

Ham usMepeHus poBeyeHbl Ha CKOHCTpyupoBaHHon B Mucruryte xumuue- 
cxoh dusuku AH CCCP cyneprerepoquHnolt ycraHosKe SIIP, padoraroujel Ha 
yactore ~9000 Mru. UyscrBuTebHocTb CxeMbI IPH HaGwIOJeHuN CHrHaJIOB Ha 
ociuorpade coorserctByeT 5-10'4 yacTtui sTamoHHOro pamuKkasla Audenn- 
nukpwirugpasuia (JIL). Wapuner u g-daktoppl HH napaMarHuTHoro 
NOPIOWCHHA M3MePAJIMCh C MOMOMbIO AQepHoro JaTuHKa. DoTorpacduu cneKT- 
pos coequnennit I, II, II] B nonuxpuctannax npuBeyenbi Ha puc. 1. Ha doto- 
rpapuax MpHBeWeHb! Take CHTHaJbI OT cTaHapTHoro oOpa3sua JIMIIT. 3xa- 
YeHHA G-PakKTOPOB JIA STHX BEWIECTB, H3MePeHHLIX oTHOcHTembHO JLOIILT (g = 
= 2,0036) To MakcuMyMy KPHBOli MOTmOMeHuA, a TaKXKe COOTBETCTBYIOMIME NO-' 
JIYWIMPHHbI JIMHHM OKasaucbh clelyroume. 


* s; " 

B pa6ore Jlyrne (8) Oza caenaHa nonbitKa Haiita cnextp SIIP mana 6nenuKnonenta- 

AMCHHJIOB WKele3a, XPOMa, HUKeA WM MarHHs. Ojnako CHTHaJIOB NMapaMarHuTHOrO pesoHaHca 
pH KOMHATHOH Temmepatype OOHapy2keHO He ODIO. 
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JInuun NOPIOWeHHA Ha puc. | Ansa Bemects I uw I] umeor orserHBO aCHMMeT- 
PHYHPIM XapakTep, YTO CBA3AHO C aHusOTpONMeli g-cbaxtopa. IIpu 3ameue J~ Ha 


I I Il 
g-baxtop 1,975+0,001 4,987-40,001 1,9934-0,007 
AH), (sper.) ” 38-2 2812" aay 


(OCeHs)” sta acuMMetpua npaKTuuecku ucuesaer. Ona CHUMaeTCA TakKKe lpi 
PacTBOPeHHH STHX COCIMHEHHH B OpraHHueckHX paCTBOPHTeMAX H B BOJe. 


Puc. 1. Cnexrp napamarHuTHoro pesoHaHca XpOMOpraHHyecKHXx coe- 

JHHeEHHH B MOMMKpHcTammax: a— Cr (CeHe)eJ (1), 6 — Cr(CeHs — 

CeHs)a2J (11), ¢ —Cr(CeHs—CeHs)20CeHs (111). Cnepa curuan oT ctaH- 
nmapta (APIIr) 


B pacrBopax coexuHenuii I, II, II] nonymmpusa auaun normoujeHua ofuHa- 
KOBa HM coctaBisetT 17+2 apcr., a g-akTOPbI BCeX COeCAHHEHHHM COBNMaawT u 
papHpt 1,984 + 0,001. 

Jia NOHHMaHHA CTPOeHHA MOWeK ysl XPOMApOMaTHYeCKHX COeHHEHHH Han6o- 
mee CYLLECTBEHHBIM HaM IIpejlcTaBIAeTCA HaJIM4He CBEPXTOHKOH CTPYKTYPpbl JIHHUU 
MOrOULeHHA B pacTBopax BeujecTB II u III. CaepxTonkoi crpyktypbl .HHnH 
1x BelllecTBa I Hamu OGHapy2KeHO He OblIO. CnekTp NOriOuleHHA AVIA BellecTBa 
[II B BoqHOM pacrBope mpHBeweH Ha puc. 2. KonwenTpallua CooTBeTcTBOBaa 
10-2 M, Cnextp cocront no KpaliHeli Mepe H3 7 KOMNOHEHT CBEPpXTOHKOHM CTPyK- 
TYPbI C paccrOsHHeM MexKLY KOMMOHeHTaMH 3,0+0,2 apcr. ANanoruuHad CBepx- 
TOHKad CTpyKTypa HaGOmofalacb HaMH H Jia coequHeHHA II. Cnexrp TaKoro 
THMa BO3HHKaeT MpH B3aHMOJelCTBHH HeCIapeHHOrO 9JIEKTPOHA MOVJIeKyUJIbI 
C MarHUTHbIMH AepHb{MH MOMCHTaMH HeCKOJIbKHMX aTOMOB BOOpONa, BXOLAMINX 
B cocTaB MoseKyubl. Ilockombky B coequHeHHAX II uw III atompt Bogopoga 
MMEIOTCH TObKO B APOMATHYeCKHX KONbUaX, HaNMYMe CBEPXTOHKON CTPyKTYPpbI 
O3HauaeT, UTO HeCNapeHHblii 2eKTPOH HMeeT OTJIMUYHYIO OT HYJIA MJIOTHOCTb Ha 
apoMaTHyecKHX ayeHtax KoMnsmekca. Mbl mpeqnomo%KHIM, 4YTO CYMMapnas 
IUMPHHa JIMHHH NOrouleHuA B pacTBope BellecTBa | TakxKe OMpeeAeTCA KOM- 
MOHEHTaMH CBePXTOHKOli cTpyKTypbl. B stom cyuae mpu 3ameHe H ua D B apo- 
MATHYeCKHX KOJIbllax BelllecTBa I JOuKHO HaOOaTbCA YMeHbIWeHHe WIMPHHb 
JHHHM Norsoujenua (°). ITO OblwIO MpOBepeHO CHel\HaIbHbIMH ONbITaMH*. 


* OnbITHI Oblnn MpOBeseHbI B Hae WabopaTopHH B. M. UnOpuxuypm. 
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CyujecrBopaHue BOMOpORHOl CBepXTOHKOM CTpyKTYpbl ciekTpa STIP mower 
6bITb. OObACHEHO JABYMA cmocoOaMH. 

1. HecnapeHHbli 9eKTpOH MW MOJOMKUTEMbHBIN 3apxA KOMIMNeKCa JIOKaJIM- 
30BaHbI Ha aToMe xpoma. IIpoBefeHHbI B 3TOM MpeANOMOKeHHH OMeCHOUHBIM 
pacueT MOKa3bIBaeT, UTO MWIOTHOCTh HecriapeHHoro 3d-aeKTpOHa B MecTax pac- 
MOJIOMKCHHA ATOMOB BOMOPOMa apoOMaTHYeCKHX KOVelk MocTaTOUHa MIA TOTO, 
4TOOL! BbISBaTb CBePXTOHKOe paclileneHue cnektpa SIIP. 

2. Hecnapenublii seKTPOH M MOJIOKUTCIbHbIM 3apaA] MOKasIM30BaHbI Ha 
apOMaTH4ecKHX ajlleHax KoMMlekca. CBepxXTOHKad CTPpyKTypa B 9TOM CJIy- 
yae OOYCOBIeHa B3aHMOeHCTBHeEM He- 
CiapeHHOTO %-3sIEKTpOHa apOMAaTHYeCKOTO 
KOJIbILa C ATOMAaMH BOMOpOa STOFO KOJIb- 
ta. BenmunuHa paciilenieHHA, UHCIO KOM- 
TOHCHT HM COOTHOIMIeHHe HX HHTCHCHBHOCTeH 
B 3TOM Cayuae 3aBHCAT OT pacipeeseHHA 
3JIEKTPOHHOH MJIOTHOCTH MO MOvIeKysIe all- 
neuza (°). 

B nomb3y mepBoro mpexnosoxwKeHHsA ro- 
BOPAT cCwJleqyroulwe dakTb!: a) HasHuHve 
aHH3OTpomMH g-SbakTopa B BellecTBax Iu 
I]; 6) BemnunHa g-cbakTopa MeHbIUan g- 
(tbakTopacBoOogHoro auekTpoua (2,0023) (”). 
OynHako, HCXOAA U3 Z3TOTO MpesnosoxKe- 
HHA, HeIb3H OObACHHTb OTCYTCTBHE 
CBEPXTOHKOH CTPYKTYpbI y AHOeH3O0XPOM- 
HOHa. SHAUHTeIbHbIe TPYIHOCTH BOSHH- 
KaloT B 9TOM CJIyuae TakxKe pH UH- 
TeplipeTallun 4YHCIa KOMMOHeEHT CBepXTOH- 
KOH CTPYKTYPbl H COOTHOWIeHHH HHTeH- 
CHBHOcTeH. 

Ecau MpeqnO7OKUTb NOKaH3allHio He- 
Puce. 2. CpepxToukaa CTpykKTypa cnekTpa CHNapeHHOTO 3JIEKTPpOHaA Ha APOMAaTHUeCCKHX 
TapamarHuTHoro pesonaHca 0,01 M pac- ayeHjaxX KOMMvIeKca, TO UHCIO KOMMO- 

TBopa BeujecTBa III HeEHTOB H COOTHOWeHHE HMHTeCHCHBHOCTeH 
MOXKHO YOBJeCTBOPHTeIbHO OODACHHTH IA 
6uc-HpeHHIXpoMuOoHa. Pacuer MpOH3BOAHJICA B TpeANOOKeHHH, TO 3eK- 
TPOHHaA MIOTHOCTh Y aToMoB H Bnapa-nomoKeHHH B ONCANPeHMJIXPOMe B Ba 
pasa Oonblue, vem y aToMoB H B opTo-nNomOxKeHHH WH YTO BOMOPObI, HaxosA- 
IHecH B MeTa-MOJIOKeHHH, He yUaCTBYIOT B paciilemeHHH ypoBHel. Orcyrcr- 
BHe CBEPXTOHKOH CTPyKTYypbl mpH Mepexoyle kK MHOeCH30XPOMHOHY B 3TOM 
ciyyae OOBACHACTCA YBeIHYCHHEM UHCIa KOMMOHEHTOB CBePXTOHKOM CTpyK- 
TYpbl H, MO-BHHMOMY, YMeHbINeHHeM PpaCCTOAHHA Me@XK]Y KOMMOHeEHTAMH. 
OTH MPHUHHbI He NMOSBONMHIM Mp WaHHOL OFHOPOAHOCTH NocTOAHHOrO NOs 
MarHWTa Pa3pelUIHTb KOMIMOHEHTLI CBeEPXTOHKOM CTpyKTYpbl B juG6eH30N- 
XpOMHOHe. 

Victunuad KapTuHa pacnpeeneHua MMOTHOCTH HecNapeHHOrO 93u1eKTpoHa 
B HCCJI€MOBaHHbIX COeEIHHEHHAX MpelcTaBAeT COGOW, I0-BHAMMOMY, HavoxKe- 
Hue IBYX PaCCMOTPeHHBIX BbIWe KpaiHux cmyuaes. JIA pelwleHuaA BomMpoca 
O TOUHOM paclipeseeHHH MJIOTHOCTH HeCNapeHHOTO 3eKTPpOHa HeOOxoyuMa 
KOJIMUeCTBEHHAA HHTepmpeTaluA JaWHbIX MO aHH3OTpoMMU g-cbakTOpa B 9TUX 
CoeqHHeHHAX. 

Oynako HeoOxoyuMble WIA STOO PeHTTeHOCTPYKTYPHble aHHble NoKa 
oTcyTcTByloT. K pemiexwio 3TOrO BONpoca MOxHO TOOTH TakxKe TyTeM 
W3yYeHHA CBeEPXTOHKOH CTPYyKTypbI cnekTpa SIIP yaa spemects Tuna I un II 
C Pa3IMUHbIM YHCIOM Pa3JIMUHbIX 3aMeCTHTeeH B KOIbIAaX, a TaKKe aHao- 
THYHBIX COeqMHeHHH Cc u30TOMOM Cr°*, OOmaalOlluM COOCTBeEHHBIM sepHbIM 
MOMEHTOM, CIIOCOOHBIM, B C/ly¥ae CIpaBeAIHBOCTH MepBOi CXeMbI, pe3KO H3Me- 
HHTb CBeEPXTOHKylO CTPyKTypy clekTpa. 
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B 3akoueHHe aBTOpbI NpHHOcAT rayOoKy1 OnarofapHoctb mpod. JI. A. 
MOMeHebLY 3a MOMOMb pH oOcyxKWeHuM pesybTaTOR. ABTOpbl BeCbMa@ 
arowjapHbl TakxKe pod. B. K. Hem6eno, B. M. Un6puxunyu lO. H. Mosu- 


/ 3a WeHHbI€ COBETbI HW TMOMOLI[b NIpH MpoBeweHuu padortpt. 


UncturyT xumuyeckon pusnKku 
Axkayemuu Hayx CCCP Tloerynusto 
Topbkospckuit rocyapcTBeHHbIit yHuBepcuTer 13 IV 1957 
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Jloxnann AkagwemMuu HaykK CGCP 
4957. Tom 115, Ne 4 


PH3HYECKAA XHMHA 
WM. JI. AN TEKAPb 


K TEOPHH YMOPAJOUEHHSA B CIJIABAX 
(ITpedcmaeaexo axademuxom T. B. Kypdtomoseim 24 I 1957) 


Kak u3BeCTHO, pH pacCMOTPeHHH JaIbHero NopsAAKa B ABOHHOM criaBe 
BCE Y3JIbI PelueTKH pasOuBaloTca Ha Ba Ksacca (1 u 2). Hanmuve JanbHero nO: 
paKa XapakTepu3yeTca Tora TEM, YTO BEPOATHOCTh HaXOMKEHUA aTOMA COPTi 
AB y3u1ax OJHOFO 43 KJ1aCCOB (1anpumep, 1) Gombe, ¥eM B y31ax Apyroro Ksac 
ca. Jia onMcaHuA JadbHero nopsyKa BBOAMTCA Mapamerp | 


3necn PP BePOATHOCTb TOFO, UTO aTOM A HaxoOfMTCA B y3uie Kacca 1, a PG 
B y3ue Kslacca 2. : 

Hanuuue RasbHero NOpsaaKa, Kak [paBHJIO, IPHBOAMT K H3MCHEHHIO Xapak| 
Tepa COCeICTB aTOMOB [pyr Cc ApyroM. ITO U3MeHEHHE MOXKHO OMHCHIBAaTb C 110 
MOLbIO MapameTpa OuIMxKHeErO MOpAyKa: 


S = Noa—Naa ; ( 
Nia am NAA 

3necb Na, — uncno nap Tuna AA IIpH mowHoM Oecnopsgke, Naa — B pacca 
PHBa€MOM COCTOAHHH, a Nia — pu TOJIHOM TlOpsyKe. il 
B cayuae OTCYTCTBHA KOPpeAMHH, KOra BEPOATHOCTh HaxO*K]TeHUA aTOM | 

B JAHHOM y3Jle€ 3aBHCHT TOJIbKO OT TOO, K KaKOMY KJlaCCy STOT Y3eJ1 OTHOCHTC | 
WM He 3aBHCHT OT COOTHOWIeHHA Unca aToMoB A u B Bokpyr 9TOrO y3ula, ¢ AE 
JIA€TCA OMHO3HAUHOK CbyHKinel y. | 
MoxkHO NloKa3aTb, HallpHMep, TO AIA CyYaHt PaBHOATOMHOFO cocTaBa } 
pellerKH, B KOTOpOM y3JIbl MepBoro Kylacca OKpy2XeHbI TOJIbKO y3laMu BTC} 
poro Kslacca H HaoOopoT, HMeeT MeCTO MpocToe COOTHOIIeHHe: I 


c= a 


Hero nopsanka % UMeeT MeECTO KOppensuus. Takas K ppemauHa relicrsuremBH) 
oOvapyxuBaeTcH Ha ombite (1, *). Ecnm npu aHHoM 1 H OTCyTCTBMM KOppry 

i 
JAH Naa = Naa, TO Mp HaNHYHM KoppedsltWH MpH TOM 2Ke CaMOM 4 
Nar Naa. TIpumem, To B oOmem ctyyae Naa = Naa (1—x), rae x u Oya 
MapaMeTpoM kKoppewauun. Jia Tex ciyyaeB, Kora cMpaBesHBO COOTHOI| 
Hue (3), Ha ocHoBaHuu (2) mouyuuM: | 


7°). i 


Asa HarnayqHocru MPOWJVJHOCTPHPyeM CKasaHHoe BbIle rpapuyecku. Br 
AeIMM B KPHCTaJie JMHeEHHy!O WeMouKy y3JI0B, B KOTOpOH y3ubI Kslacca | i 
mM 2 OyAyT yepeqoBaTbca Apyr c Apyrom. Byyem oTksagbiBaTb mo ocu oO} 
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AHaT BEPOATHOCTh HaxomKAeHuA aTOMa A B STHX yanaX (B Hayasle KoopyH- 
AT HaXxOJMTCA yse 1, B KOTOpoM sexHT atom A), a mo ocm a6cuncc — 
accTosuHe. Torga JalbHemy mopaqky 6e3 Koppensaunu (n=£0, x =0); 
AJIBHEMY TIOPAAKY MpH Has Koppenaunn (y=0, x40) u 6nmx- 
emy Nlopayky (jy =0; x=) cxemaTuyecKH MO2KHO COMOCTaBHTb cooTReT- 
[BeHHO rpaduKH Q, O MW 6 Ha puce. 1. 

Hi3 rpaduKkos 6 u 6 BUHO, 4TO pacnpemenenve aTOMOB B HemocpeCTBeHHOM 
ICeNCTBE OT 3aaHHOro aToMa OyMeT OMMHAKOBBIM JA CyYaeR y = 0 u “==.0 
cH F< 7,). [pu sToM anbuNi NopstoK cam no ce6e (BHE 3aBNCHMOCTH OT 


t 


ty) a 

0 thi 
P, 6 

0 r 

% 

A, 6 

0 lad 

% 
Puce. 4 


OPpeIAUMH) BbIABJIAeTCH Ha PaCCTOAHUAX OOJbIUMX, YeEM «pagnycy JeficTBuA 
oppelAuuu fy. Ilosromy B JanbHeriwemM, Kora 6yfeT paccmaTpuBaTLCA JaJb- 
MU MOPAZOK, nokpasyMeBaerca, YTO OO‘EM KPUHCTaJa 3HAYHTebHO OOUbIIe fo. 
_ B OomburmnctBe TeopeTuyeckHx paOoT, NOCBALIeHHBIX Mpoueccam ynopso- 
PHA, JHEPIHA PpaccMaTPHBaeTcA B MNPHOIHKeHHH yueTa B3aMMOselicTBHA OVIH- 
‘aMluux coceyeH. B stom mpHOmMxKeHHM KOH*HrypalMOHHaA SHEprua crimaBa 
MeeT BHI: 


| E=E,+Vs. (5) 
ecb Ey) — wleH, He 3aBHCAWMH OT NopayKa, a 

Vaey. 

| V=NK(Vas——* 5 ) 


V —o6mee unco atomos; K — KOHCTaHTa, 3aBHCAMaa OT cOocTaBa HM KOOp- 
MHauMOHHOrTO uncaa; Vaa, Vag 4 Vag — SHeprua nap Tuna AA, AB u BB). 

_ Kak Buguo u3 cooTHomeHua (4), OHOMy HM TOMY xe OMKHEMYy MOpAyKy 
/=const) cooTBeTCTBYy!OT pa3Hble NapaMeTpbl 4 4B TOM NCE y = 0. Tlostomy 
[CBHHO, TO 3asaHne MapameTpa o He ONpeseAeT OMHO3HAUHO JasIbHUuH Mo- 
i a CileloBaTeIbHO, COMHUTEIbHO, YTOObI! C MOMOLUbIO SHEPIHH, ABJIAIO- 
PHCA OHOSHaUHOH cbyHKUMeH o (CM. COOTHOWeHHe (5)), MO2XKHO ObIIO ONMCAaTb 
|abHu nopayoK B craBe. 

Bonee Toro, B pacCCMaTpHBaeMOM IIPHO/IM2KeHNH HaMMeHbIlaA cBooomHas 
eprud pH ycnopun o=const COOTBeTCTBYeT COCTOAHHIO, B KOTOPOM JlaIbHuH 
pagok orcytcrByer. TakumM o6pa30M, pH 3a2aHHOM OJIMKHeM NopsgKe 
IBHOBECHbIM COCTOAHHeM CrviaBa OyfeT cocTOAHHe Oe3 JlalbHero nopsyKa. 
HCTBUTCIbHO, COBCPIUCHHO OYeBHAHO, YTO HaJIM4He JONOMHUTeMbHOrO Orpa- 
(4eHHA, HakJlalbIBaemoro ycloBueM 4 = 0, MPHBOAMT K YMeHbUIeHHIO 9HT- 
bumMu cnuiaBa. IlockoupKy Npv os =const HMeem E=const, To cBo6ofHas 3Heprus 
= E — TS B92T0m cayyuae mpu y = O OyzeT MeHbune, 4eM pH 7 + 0. Orme- 
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THM, YTO JOMOMHATEIbHbIM yuUeT B3aHMOMeHCTBUA aTOMOB, HaXOMAIMXCA B He- | 
CKOJIbKUX cibepax BOKPyr aHHoro aTOMa, a He TOJIbKO B MepBOH cdepe, He 
BHOCHT HHYerO MPMHUMNMalbHO HOBOTO B Hall paccy*KeHHA. | 

OcTaHOBUMCa Jia HariayHocTH Ha KOHKpeTHOM mpuMepe. PaccMoTpuM un | 
poKo pa3paOaTbIBaeMyi0 B TocwefHUe TOMbl KBASHXHMUYECKYIO TEOPHIO ynopa- \ 
mouenua Daysnepa u Tyrenretima (*). B asTo TeopHu OTJeuIbHbIe Mapbl ATOMOB | 
pacCMaTPUBaIOTCA KaK H€3aBHCHMble CJMHMIbI, TAK YTO YHCO W pa3HuHblX | 
KOH(pUry pallu CHCTEMbI NpesnomaraeTcA MpPONOPUMOHAJIbHBIM 4HCIY cmo0co6os, | 
KOTOPbIMH MOXKHO pasOuTb OOulee YMCNO Tap Ha 3afaHHoe 4YMCO Nap Tua AA, : 
AB, BB u BA. Ilocame Hekoropbix JOMOMHUTeCIbHBIX TIpeANOJOHKeHHH W WaeTCs | 


COOTHOIICHHEM: 

: NO! N®)| 
W (c;, 1) = (ND Pp)! (ND PW)! F (N@ Pp?! (N®P2)! 
ae ee 
Zje Gia ea (6))| 

(Ma l (fa) ee (22) l 

Bay NBT J ear or eo | 
i 
3necb NC) un N(?)— cooretcTBeHHO 4HCIO y3aloB Kulacca 1m 2; wHyeKc WITpux} 
yKa3bIBaeT Ha COCTOAHHe C OTCYTCTBHeEM KOppeAuMH (x = 0), 2 — KOOpAMHa-| 
I[MOHHOe 4HCJIO. ! 
Jlerko 110Ka3aTb, UTO IPH ycCuOBHH o = const C yMeHbINeHHeM TapameTpal 
JlambHero mopayqKa 7—uNcIO Konpurypaunh W pacrer. Ilostomy W (ca, 0) >| 
>W (sc, 4), a sHaaut S(o, 0)>S(o, y). Takum o6pa30omM HU B J\aHHOM) 
calyuae MBI mpHxoqum Kk (Fo, 0)<F (a, 4). 
Ha ocHOBaHHH BbIIMeCKa3aHHOrO MOXKHO CheaTb OOUHH BbIBOL: ON HC aT Bi) 
BOSHHKHOBeHHe JaabHero nNnopagKa (Ana oHAl u LO} 
CTATOYHO OOAbMUX OOBEMOB KPUHCTAaAANA) C NOMOWSH 
IpHOMHKeHHA, YYHTHBaAWMero TOMbKO HeNOCpeR, 
CTBCHHOe B3SAHUMOAeCHCTBHeE ONHKAUNWHX Ccoceed,| 
MpHHLHYNHATBHO HEBO3SMOXHO. | 
Bo3HHKHOBeHHe LasIbHerO NOpAAKa CCTb NO CYyUleCTBY KOOMepaTHBHOe ABUE-| 
HHe, CBA3AHHOe C KPHCTAJJIOM B eioM. KoonepaTuBHbiii xapakTep MpHpobl 3Hep-| 
rHH ynopsjoueHua paccmoTpeH Custepom (4). ABTop CBA3bIBaeT SHEpreTHye- 
CKy!O BbIFOLY WabHero NopsAKa C yMeHblleHHeM 3HepruH DepmMu (2HEprHy 
OGOGLIEHHEIX 2JIEKTPOHOB) B CBA3H C BOSHHKHOBCHHeM HOBbIX 30H Bpusto9Ha. |} 
Tako nogqxoy WaeT CMY BO3MOXHOCTh OObACHHTb BOSHHKHOBeHHE asbHero 
nopalKa Wa cyuad cnuiaBa CuPt, B KOTOpOM JasbHuH NOpAZOK He MpHBOAHT! 
K H3MCHeHHIO COCeCTBa B NepBOlH KOOPAHHAMOHHON cpepe. 
BaxkHO NOJYepKHYTb, YTO TEOPHH, YYHTHIBAIOWLHe TOMbKO SHepruto OH) 
HerO B3aHMOJeHCTBHA, B OCHOBHOM HIHOPHPYIOT HE TOKO 3JICKTPOHHY!O TeO-| 
puIo MeTaJJI0B, HO MH OOUlNe TepMOAHHaMHYeCcKHe cooGpaxeHua Jlangay (°) 
OTHOCHTEJIBHO POJIM CHMMETPHH B Mpoleccax ynopsfouenua. Paccmorpenue xe, 
YUHTbIBalOlee CHeUMPHYECKYIO SHEPrHio JaIbHero MOpAKa, MOKET ObIT TeCHC 
CBA3aHO KaK C SJIEKTPOHHOH TeOpHel MeTaJIIOB, TaK H Cc Teopuelt JlaHnay. | 
Heo6xouMo OTMeTHTh, 4YTO B MepBbIX padoTax NO ynopsmouenuo (8, 7) sHep-| 
THA CMvlaBa 3aaBallacb KaK PYHKIMA TOKO NapaMeTpa JambHero nopsyKa:) 


E=E,+ U7. (7) 


OxgHako Tocne padots Bere (°) Wit SHepruv Hata NCNOMb3OBaTb MpeuMyule- 
CTBCHHO Bbipaxkeunue (5). 

Ilockoubky B OOleM CIy4ae B CIVlaBe Hao YUHTHIBATh Kak 9Heprulo GHA 
HerO B3AHMOJeHCTBUA, TaK MW CIeMMMYeCKYIO SHEPrHlo, CBASAHHYIO C JalbHAM| 
NOPANKOM, SHEPruxA OMKHA PaCCMaTPUBaTbCA Kak (byHKUMA Mapamertpa o f 
napaMeTpa 7. 
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Ecam cuntaTb, 4TO cnelluuueckand 9HeEprua JaibHero nopsyzKa He 3aBHCHT 
)T KOPPeMAUKH MW BOCMOJIb3OBaTLCA COOTHOWWeHHAMH (5) u (7), TO Dit 9HEp- 
‘MM CIlaBa MOXKHO HaMucaTb Clexylollee BbIPaxKeHue: 


E = E,+ Uy +Vs. (3) 
MucrutyT MpeWv3HOHHBIX ciaBoB 
UentpaibHoro Hay4HO-HcceqOBaTebCKOrO Tocrymus1o 
HHCTHTYTa YepHOH MeTasypruu 21 195% 
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Jloxnaynn Akapemunun nayx CCCP 
1957. Tom 115, Ni 4 


PHBHYECKAS XHMHSF | 


Cc. C. TYXUH u uaen-koppecnonzent AH CCCP B. B. AEPATHH 


TEOPUS CHJIOBOrO B3AMMOJEMCTBHA NOKOAWUXCA 
KANEJIb HA JIKOBOM PACCTOSHHHM MPH MCHXPOMETPHYUECKOU 
TEMMEPATYPE 


B pa6ore (1) 6pimo0 paccMoTpeHo B NepBoM mpHO6sMxKeHUN AudppysvoHHoe } 
B3aMMOJelCTBHe Kaleb, HACTOJbKO yJaJIeCHHbIX pyr OT Apyra, uTo Kaxky1o B 
M3 HX MOXKHO paCCMaTPHBaTb Kak HaXOAALMLYIOCA B OMHOPOMHOM Novie Audpy3suu } 


pyro. OTHomennve napiuanbHoh MIOTHOCTH Mapa p’ K MaplMaJIbHOH MVOT- 
HOCTH BO3YXa0" ABJIACTCA MaJIbIM TlapaMeTPpOM STOH TeOpuu 


h=p'/p"<1. (1) 4 


Hyxe MpvBOMATCA pacueTbl aHaJIOTMUHOTO B3aHMMOJeCHCTBHUA MOKOAMIHXCA 


Kallejib Ha 060M * paccTOAHUM Mp CTalMOHapHOM MW ayuaOaTHOM MpoTeKkaHHH 
tpa3oBoro mepexoya Cc yueTOM WICHOB epBoro H BTOpOrO NOPAAKOB MaJIOCTH 


no 4. VUcnonp3ya noso6ue mpotleccos Tensonepeqauu uv puddy3uu, HeTpyAHO 7 
MOKa3aTb, YTO pH alwaOaTHOM MpoTeKkaHuH cbazoBoro Nepexosa, T. €. B OTCYTCT- | 


BH€ HCTOUHHKOB HJM CTOKOB Telia B Kalle, TeMnepatypa 7 BlO/Ib NOBepxHocTeH 
Kalle@JIb He H3MeCHAeTCA HM PaBHa NCHXpoMeTpHYeCKOH. ITO OOYCJOBMUBAeT JIIO- 
OONbITHY!O CHeWMpuKY B3aMMOJevcTBUA HW OOMeruaeT ErO PaccCMOTPeHHe. 

1. Mcnonp3ya (1), HanuuleM ypaBHeHHa HW TpaHvyHble ycOBUA, onpesemato- 
Wwe Moe cKopocTeH H NOTOKOB Auddy3sun pu dasoBomM nepexoye Ha MOBepXx- 
HOCTAX cibepHuecKkHX YacTHL (Kanemb) 1 u 2 pagnyca Ri u Re, KoTopble 6yeM 
MOJlaraTb H3OTEPMHYeCKHMH UM TOKOAMHMMCA OTHOCHTeEJIbHO NapoBosAyuHOu 
cpefbl (Ha oo), Id Yero CBAXKeM C KallwIAMu cibepHueckue CHCTeMbI KOOPAMHAaT 
C HauaJIOM B WeHTpax Kaledib: 


o(vV)v = — gradp+ yAv (€ + 4/3) grad divv; (2) 

divev = 0; (3) 

div [p"v + D(e" + ’) Vp" /(p” + p’)] = 0; (4) 

p = RT (e"/p" + 9'/p’); (9) 

U|r-co = 0; (6) 

0" |r+ 00 = P,, = const; (7) 

p' (Ri) = eS (7 (Ri), 9’ (Re) = 9, [T (Re)]; (8) 
le" + Do +p')V sol. =O, 

: ty ahh a (9) 
Pages craps ga 

Yo, (Ris 91) = 9, Vo, (Re, 9) = 0, (10) 


* IIpu OYCHb MaJIOM PaCCTOAHHH Me*KAY MOBCPXHOCTAMH KalicJIb B NapOBOSAYWIHOM 3a30pe 


Me?Ky HAMM CHJIbHO NOBbIMAaAeTCA AaBeHHe (7), BCMeACTBHe 4Yero POPMa Kaleb OTKNOHAETCA OT 


chepHueckoH H npefaraemMaA TeOpuA OKasbIBaeTCA HeMpHrosHOH. 
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Te U — CKOPOCTh 4acTHIl CMecH, p — JaBuleHue, 7 — u C — Kxosdcbumnenth 
ObIMHOH M OObeEMHOM BASKOCTH BOsLyxa, p = e+ ep’, »’ wp” — MoseKysap- 
BIe Beca Napa U Bosfyxa, D — xosdulnent Auddby3suu napa B Bossyxe, 
, (7) — MM0THOCTh HacbILeHHEIX napoB npH Temnepatype TJ. 


XapakTep rpaHuyHBx ycnoBuii (6) — (10) HaBozuT Ha MICH, 4TO MexK Ly 
OJIHMM CKOPOCTeH MH TNaplWaJIbHbIX KOHICHTPAallul JOJKHO UMe€Tb MeCTO COOT- 
omeHHe: 


peeks aD ep’ 

0 DUE ee ig cor (11) 
[eHicTBATeIbHO, Np STOM ycnoBue (9) n ypaBHenue (4) yoBmeTBopstoTcA 
OK ECTBEHHO, YCIOBHe (6) BbITIOJIHAeTCA, Tak Kak uMeeT MecTo (7), ycmoBHe (10) 
BINOMHACTCA IPH H3OTEPMHYHOCTH NOBepxHocTeH BBUAY (8) u HesHayHTebHO- 
TH OTKJIOHCHHA p” OT NOCTOAHHOFO 3HaYCHHA Ha MOBEPXHOCTAX, UTO CueLye}r 
3 CHelMaIbHOH OWCHKH OTKJIOHCHHA aBeHHA OT TOCTOAHHOTO 3Ha¥eHHA 
CTIObS yroment (2), (5), (6) M (10). CoorHomenue (11) umeer npocroit u BaxkHBIii 
M3MUCCKHH CMBICJI: MOJIHbIM NOTOK BO3qyxa B KaxKMOl TOUKe MpocTpaHcTBa 
4 He TOJIbKO Ha rpaHWuHbIX NOBEPXHOCTAX, YTO cemyer yxe U3 (9) u (10)) pa- 
eH HyJl0, Tap Qud@dyHyupyer yepes HenoxBMxKHbIN BO3sLyxX. SameuaTembHO, 
TO cTesaHoBckKoe JIaMHHapHoe TeyeHue (Re< 1) BaskoH cpebl OKA3bIBaeTCA 
OTCHI[MaJIbHbIM *, TaK KaK MpaBas uacTb (11) papHa rpaqueHTy moTenmuama 
, paBHoro: 


9=—DIn(1 +9" /p’). (12) 


TO CyUieCTBeHHO OOvleruaeT 3ayjauy BbIUHCMeHUA Uudpy3MOHHbIX CHI, Tak 
aK BM€CTO MCKJIOUMTEJIbHO CJIOKHCH CHCTEMbI ypaBHeHHH WH TpaHHYHbIX ycwo- 
au (2—10) qocTaTOuHO paccmMoTpeTb ypaBHeHHe JIA 9. 

2. Ypapuenne Aa ©, omysaemoe u3 (3) NoAcTaHOBKOH p H V, BbIpaxkeH- 
bIX yepes ©, yAOOHO MpecOpa3s0BaTb K YypaBHeHHIO OTHOCHTeJIbHO tbyHKOHy 
=(9—o0)|..)/D, koropoe npu ycnopuu (1), ecmH yJepxKUBaTb TOJbKO 
M€HbI MepBoro MH BTOPOrO NOPAAKOB OTHOCHTeJIbHO A; IPHHHMaeT BUY 


Ay + (1— 2" /p') (Ay)? =0. (13) 


a 6ecKOHeYHOCTH y paBHO HyJIO, Ha MOBepXHOCTAX KalleJib IpHHAMaeT T0- 
rOAHHBIC 3HAUeHHA 


X (Ri 1) = t= 8p, /p" + 0(2*), x (Roi G2) = te = Op, /p" + 0(2*), (14) 


ie 


8p, =p’ (Ri) — pai 8, =p’ (Ra) — Pon. 
a3JIOKUM Y B pA MO cTeleHAM A: Y=Xi +Xet---» TAC YX SyseT n0- 
AqKa h, a ¥. NopsyKa *. Jlna onpeeweHHA Y, HU X2 NONyYMM ypaBHeHUA 
Axs'= 0; (15) 
1G (Ri) =%, Hal (Re) + Te. Wa Inco =i) (16) 
Aye + (4 — 2" / 2’) (Vxa)? = 0; (17) 
X2 (Ri) 7 0, X2 (Rs) = 0, V5 \n>.c0 eae) (18) 


* Bespuxpepoe JBH#KeHHeE He jaeT pemeHH THAPOLMHAMMKH BASKOH XKUKOCTH NoTOMy, 
© OHO, YIOB/IETBOPAA OCHOBHBIM ypaBHeHHAM, HE YAOBNCTBOPACT TPpaHH4HBIM YCJIOBHAM. Tlo- 
HIHaIbHOCTb CTesaHOBCKOFO TeYeHHA CBAZaHAa CO cBoeo6pa3sHeM FpaHHYHbIX ycOBHM Ha m0- 
PXHOCTAX dazoBoro Mepexo/fla- 
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Tak Kak y,—(yHKUMA YTapMOHHYeCKas, YaCTHBIM PelleHHeM (17) oyner} 
(p" /p’ —1)x2/2; Tak 4TO ANA YX, oT6pacbiBad WIeHbI BbILMe BTOporo NOpAAKa 


mio A, NOowyuuM 
% = Xa Yoh Hf’ Aas, (19) 


rye 2 —rapMonuyeckand PyHKLAA. 

3. CocTaBIAIOWHe TeH30pa BASKHX HallpsxXeHHH MOXKHO BbIPa3HTb HEMO- } 
cpeycTBeHHO 4epes yx,, yuuTEIBad (15), (16) u (19) u BbIpaxan p yepes yeu 
c nlomontbio (2), MpeoOpasylouleroca MyTeM MepecTaHOBKH [ud PepeHMMaIbHBIX 4 
onepaTopoB H Moceqyroulero MHTerpHpoBanua. Tora AAA pesyIbTHpyIOuleHn } 
CHJIbI, JeHCTBY!OWlell CO CTOpOHEI Kamu 1 Ha Kamuiio 2, MyTeM 9JeMeHTaPHIX, | 


HO JJOBOMbHO TpOMO3AKUX MpecOpasoBaHHli, yuHTEIBaomlux (19), Nowy4HM 


F = 2eR} \ (p,, COS 42 — Py, Sin 65) sin 8, db, = 
1 


= 42R3Dq\( + ("/ 8 — 1) 4 (Rad a Ga) + La (2) + | 
$$ [(F c/n)" /e' —1) + D/ 2] Ga (20) 


rye 


sin 9, d6,, 


tS fe=Re 


0 2 : 
I, Qa) = \ (32 (R2)) cos 6, sin 4, dO. 


4. Kak uspecTHo (napafoxe JlanamGepa), TeO Ip ABH2KeHHM B HeasIbHON), 
HeC2KUMa€MOM XKUAKOCTH HE HCMbITbIBAeT CONPOTHBMeHUA. XOTA NOTeHIMasIbHOe | 
-cTe(PaHOBCKOe TEYEHHE HOCHT JIAMMHAPHbIii BASKHH XapakTep, JIA Hero OKa3bl-| 
BaeTCA TAKKE BOSMOXKHBIM MOKa3aTb, YTO pesyJIbTHPYIOMNaAA Cua, LelicTBy1oulaA | 
Ha Kallio * B BASKOH Cpefle, paBHa HYvJIIO, eCIM MOTeHIMa CKopocTeli PyYHKIMA} 
rapMOHMYeCKaA, a HHEPWHOHHBIM WJICHOM, HMEIOINLUM B 9TOM CJIyuae BTOPOH T10- 
PAWOK MaJIOCTH, MO2XKHO peHeOpeub. Tak Kak IPH STHX OFPaHHYeHHAX Pe3syJIb- 
THpylomlad CHa COMepxKUT TOMbKO WIeHb! Cc /, (x1) H 1,(v), chopMyMpoBaHHoe 
BbILUe MOJO*KeHHE CuleqyeT H3 paBeHcTBa J, (Y) HysO, re o — NpOn3BO/IbHaA) 
rapMoHHuecKad byHKiua. C yuerom BToporo mpu6smMxKeHHA 


2 
Se, / 2 cos 0, sin 0, dO,, (21) 


rye 


5 


% = 2Dy, [(¢—n) (p"/p’ —1) +3], | 


‘ECTECTBEHHO Ha3BaTb MOCTOAHHOM AuddpysMoHHOrO B3avMoselicTBuA. Takum 06} 
pa3oM, B TlepBoM UpHOuIMxKeHH uM IpH Re< 1 B3anmojelicrBue Kaleb Ha BCed | 
paccTOAHHAX PaBHO HYJO. OTOT BHIBOM, NOJYYeHHbI Ha OCHOBe OOmero pacs} 
MOTPeHHA BOMpoca, MpeKpaCHO cordacyeTcA C pe3ybTATOM MpAMOFO BBIUH 
CICHHA B3aNMOJeHCTBUA Kaleb Ha OOJIbIMX PaCCTOAHUAX B NepBom upH6sH' 
2KCHHH, OKa3aBIllerocA PaBHbIM HYVJIIO. 


} 


* He TombKo chepHuecKoH, HO MPOH3BOJIbHOH POPMBI HW BeHUMHBI. 
128 iit 


5. 3 dopmyapi (21) Birexaer 3ameyarenbuan aHamorua Mex)ly Tudpy3u- 
BIM MH SJICKTPOCTaTHYCCKUM B3aHMOMeHCTBHEM, TaK KaK CYMMapHasl QWIeCKTPH- 
Kad Cla, ACMCTBylOllad Ha NPOBOAAuLy10 cchepy, BbIpaxkaeTca uepe3 MOTeH- 
J SeKTpuyecKoro Toma V TOUHO TaK Ke, KaK uepes yi; pH 9TOM Ju- 
eKTPUYECKOH MOCTOAHHOM ¢ MOXHO CONOCTaBUTb NOCTOAHHYIO Audpy3sHoHHoro 
umMofetcTBus. LkeHHocTb ycraHoBeHHoli aHanorMu 3HauHTeIbHO BO3pactaeT 
BASH C TEM, UTO y1 HV 06a yAoBeTBOpsoT ypaBHenuto Jlansaca MH TIpMHAMaIoT 
TOAHHBIC 3HAYCHHA Ha TPpaHHYHBIX NOBEPXHOCTAX. STO nosBomser * BEIpa- 
'b CHJly NupysHOHHOTO B3aNMOeHCTBHA Katleb HerocpeyqcTBeHHO uepes 
DMYJy AIX SJeKTPOCTaTHYeCKOrO BSAMMOLeCHCTBUA MpoBOAAMMX cep myTeM 
€HbI € Ha x U 3HayeHult V Ha NOBepxXHOCcTAX cep 3HayeHHAMH Y, Ha MOBepx- 
TAX KalleJIb 


OC Nee OCo9 Sey, 
< eg 2 
an °F1°P, tb ap (304)? |, 


<b} xn 0041 aoe. 
P= seer [ai On) +2 
h — paccTtosuHue MexKy WeHTpamu Kanledb, C,,, Ci, C22 — e€MKOCTHDbIe 
PhuuMeHTHI, BHIUMCICHHbIe WIA CyyaA B3auMoselicTBUA cchep B (3), rye Mocse 
{cTaHoBKH (14) onyeHbl YIeHbI TpeTbero MH BbINe NOpAAKa MasOcTH. 
Iipuspenem BbIpaxsKeHHe AAA B38aMMOJeCHCTBHA Kall@JlIb Ha 6OuIbUINx paccTos - 
AX, NOJTYuaeMoe HEMOCDPeCTBEHHO W3 3aKOHa Kysoua: 
8e, \/ 80, \ Rike 
F = 4a bee } h2 
° 


u" 2. 


e 

a aOcomoTHad BemMuMHAa Auddpy3svoHHOH CHJIbI NpH Maso OTHOCHTebHON 

/MUMHe Tlepeliaa KOHMeHTpalluu Mapa He BeMKA, CyILeCTBCHHO ee MejIeHHOe 

| OOpaTHO MponopiuoHasIbHO KBalpaTy paccTosHua. SHaK puddpy- 
HOH CHJIbl OMmpeseiseTcA cCoBMaqeHHeM HIM pa3/IH4veM HallpaBieHui 

KOBOTO Tlepexojla Ha NOBeEPXHOCTAX KalleJIb, Aa TAK2KE 3HAKOM x, T. €, KAYCCTBEH- 

tf cocTaBoM Tlapora30Bou cmecu. IIpuH B3aHMOeHCTBHM Kaleb BOJbI B BO3- 


> 4 
eo ts CN << 3 » TAK YTO % NOMOKUTEIBHO. B 3TOM culyuae Kalli OTTAaJ- 


IOTCA IPH OJHOBPeCMeCHHOM HCiapeHHu WI KOHJeC€HCalHH MPHTATHBAIOTCH, 
i HalipaBJIeHHvA cba3s0Boro mepexojfla Ha MOBepXHOCTAX KalleJIb He COBMaarort. 
| Ilocrynusto 
| 29 I 1957 
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Ecam yuuTbiBpaTb BAHAHHe AMbpy3sHu Ha Mporecc Tenmloneperayn, mogzo6ve momen Temme- 
bl H KOHIGHTpalHv Napa HapyulaeTca, BCNeACTBHe Yero oOOHapy2KHBaeTCA H3MCHeHHE TeM- 
PbI BAO MOBePXHOCTH KaMeb. ITO cMeljeHHe TemMepaTyp Kaleb, Hapyluatoulee UX 
\DMHYHOCTb, UPHBOMHT K  HeKOTOPOMy  OTKJOHEHHIO cTrePaHOBCkoro TeyeHHA OT 
HabHocTH. BBuwy MaocTH 9TOrO aspiPextTa, CBA3aHHaA C HHM KOPPeKTHPOBKa 
TaTOB 1. 5 MO-BHAHMOMy, He Os2KHAa ObITb 3HAYHTeJIbHOH. Crporoe paccmoTpeHHe 
Bompoca MpeycraBaneT GombuiMe MaTeMaTHUeCKHe TPYAHOCTH. CuelyeT OTMeTHTb, 4TO 
eHve MOIA TemmepaTypbl Kali OT W30TEPMHYHOCTH ABIACTCA apdekTom BToporo 
Ka MaslOCTH H He MOXKeT MOBMMATb Ha Pe3YJIbTaTHI, H3/1IO2KCHHBIC B I. 1. 1—4, onupato- 
Ha paccMoTpeHHe cTetanoBcKorO TeyeHHA B MepBOM TIpuOJIM2KeHHH. 
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Jloxazaygn Akayemul HaykK CCCP 
1957. Tom 115, Ne 41 


H. HW. CEMEHOBHY 
O NOPJIOWJEHAH KHCJIOPOAJA O3EPHbIMH HJIAMU 


(ITpedcmaeaexo axademuxom J. B. Haauexunoim 11 II 1957) 


Visyyenne NoriouleHua KUCOpoya AOHHbIMM OTJIOXKeCHHAMH UMeeT BarKHy 
3HaueHHe JIA MOHHMaHHA mpollecca OOMeHa BelllecTB MexKLY HOM H BOJH 
MaccoH o3ep. 

VispecrHoe mpejicTaBleHHe Oo COJepxKaHHH B JOHHbIX OTMOXKEHHAX Jerk, 
OKHCJIAIONIMXCA BeLeCTB (B OCHOBHOM OpraHHuecKHX) laeT onpeseseHue yMeH) 
IUCHHA COMepxKaHHA KUCMOpOAa B BOE COCYOB, B KOTOPbIe ObIJIO BHECeHO Hi 
KOTOPOe KOJIHYECTBO HJla HM KOTOPble BbIJePXHBaJIMCb B JaOOpaTOPpHH HeKOT) 
poe Bpema. i 

O6uLuM HeOcTaTKOM OOJIbUIMHCTBa PaOOT TaKOrO Poa, MPOBOAMBINUXCA C Ip} 
Me€HCHHeM pa3JIHUHbIX MeTOJHK (1-4, &-8), ABJIAIOTCA CJIMLIKOM KOPOTKHe Cpoj] 
WHKYyOallHH Ula WM CJIMMIKOM OOJIbLIMe HaBeCKH efO NO OTHOINeCHHIO K OObeM:E 
BOJIbI B ONbITHBIX Cocyax. PaOoTbl, MpoBeeHHble 10 CTaHJapTHOH MeTOTM 
BIIK (OvoxumMuyeckoe moTpeOseHHe KuCIOpOfa), HaCUHTbIBAaIOTCA eMHUD 
mu (5,9). i 

Jlerom 1955 r., B CBA3H C HavaTbIMH HCCeLOBaHHAMM MO OOMeHY Belllech 
MexK]Ly THOM H BOAHOH Maccolk O3ep, HaMH ObIJIM MpOH3BeeHbI HEKOTOPble HaOJH 
eHHA Haj, MOPOuleHHeM KHCOpoa HaMM MesoTpodHoro osepa ITyHHy 
Apsu (Kapempexnh mepemeex). [pu kKpalinelt 6eqHocTH dakTuYeCKHX Ee 
HbIX 0 STOMY BONPOCcy MOJYYeHHbIe Pe3yJbTAaTbI NpeCTaBAIOT OMpeeeHH| 
HuTepec. 

B maOopaTopHElx yCJIOBHAX HaMH MPOBOJMINCh AecaATHAHeEBHbIe HHKyOall} 
(BIIK,)) UpeqBapHTebHO SMIIMpH4YeCKH NMOMOGPaHHbIX HaBeCOK Hla B CKJS) 
KaX eMKOCTbIO OKOO 300 Mi. Un aaa uccneqoBpaHua Opasica B OXHOM H TOM ¥ 
NYHKTe B IWeHTpabHOlk yacTH osepa Ha rayOuHe 10,5 m. Unxy6anusa nyji 
H3BO]MJIaCb B BOAHOM TepMocTaTe pH Temnepatype 20° c KomeOaHuaMH y 
B pegemax +1°. 

OHOBPeMeHHO C JaOOpaTOPHbIMH HCCeEMOBAHHAMU HaMH Bech HaGwIOs 
HHA HW HeNOCpeACTBeEHHO Ha CaMOM BOfOeMe. OHH OCYIIECTBAAIUCh pH MOMO;l 
cnelHaIbHoro lpHOopa, ycTaHoOBJIeHHOrO Ha He osepa Ha ray6uHe 10,54 
(WHIM pHyecKMH KOMaK U3 OpraHuyeckoro cTeka OObemoM B 102 m1, yKpi 
JI@HHbIM B CielMaJIbHOM KapKace H MMeIOWM 3aGOpHble ycTpolicTBa, KOTOp) 
HO3BOMAIOT OpaTb BOLY H3 NPHAOHHOFO CyIOA KaK BHYTPH upHOopa, Tak u ell 
Py2KH efo). { 

PesyibTaTbl WaOopaTOpHbIX UuccNeqoBaHHNii NOKas8aiu, uTO 6NoxHmuueCcT) 


noTpeOsleHHe KHCIOpOAa WJIOM O3epa B TeueHHe nepHowa HadsOfeHu mocwe, li 
BaTeJIbHO YMeHbIIaJIOCb: 


Jara B3aTua mpo6pi Ilorpe6neune Og Ilorpe6menne Og 
WJla HW Havasia HHKy- B Mr Ha 4 © Ha- B mr Ha 1 ra6c. 
Oaunn TypasbHOrO via cyxoro nua 
6 VIII 1955 4,40 24,90 
18 VIII 1955 1,88 9 94 
6 IX 1955 0,43 2,24 
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-10Ka CUIC HEJIb3H YCTAHOBHTb, ABJIACTCH JIM 3TO yMeHbINeHHe BIIK 3aKouo- 
BIM JIA JaHHOFO BOOeMa BOOOIIe HIM 2%Ke OHO OBWIO XaPaKTePHbIM JIMILIb 
JIMMHOJIOPHYCCKHX KM THpoMeTeoposorMyueckux ycnoBHl sera 1955 r. 
YTCTBHE «IBETEHHA» BOJ[bl, HE3HAYHTENbHbIi MpMHOc TeppHreHHoro marTe- 
Mla BC€ACTBHE 3aCYIMBOrO era M Ip.). 

3 OMIbITHOM TIpHOope MpOUcXOAUMO NOcMeETOBATeNbHOe yMeHBIUIeHUe cojlepxKa~ 
| KHCMOpOAa B CIO KOHTAKTa BOAHOM Maccbl C JOHHbIMH OTOXKCHHAMH, HO 
'K KOHILY aprycta (Ha WBeHafuarble CyTKM Mocae yCTaHOBKH lipHOopa Ha THe) 
noMalacb CraOuIMsauua. Boga B mpHOope Obiia H30MpoBaHa OT BO3IelicTBUA 
MUYeCKOrO PakTOpa, HM KPUBad HS3MeCHEHMA CojepxKaHUA KUCMOpOsa y Ha 
oT NWaBHBIM XOX. TloqoOHaa xe KpuBad LA Hapy2KHO BOABI OOpasyer pan 
DB, BbISBaHHBIX BJiMAHMCM CrOHHO-HaPOHHbIx WMpkKyAuuh (puc. 1). ocnex- 


pen 
> 6 


6 
k 4 
a4 
D 
Rd MWO. TO S0 20-2204 26 29.30 06 8 10 a 
OAGs opie ee > GOT Ceumabpe 
Puc. 1. Kpupbie H3MeHeHHA cOfepxKaHHA KHCNOPOa B MpHAOHHOM Bore 


cHapyxH (1) H BHyTpH (2) mpHOopa 


OCTHTaloT MAKCHMAJIBHOPFO pa3sMaXxa IPH BeTpax, AYIOWNX BAOMb HAnOObIUeLe 
STOO y3KOrO MW BbITAHYTOFO o3epa. He3naunTesbHbIit NObeM MepBoli Kph- 
8 C€HTAOpPe MOF ObITb BbI3BaH HEKOTOPbIM BbIPABHHBAHHeEM KUCJIOPOMHOH CJIO-~ 
DTH B IIPHJOHHOM CJI0e, BCJI€CTBHe€ KOHBCKIIMOHHOM WHPKYJIAWHH BHYTpH 
Opa, KOTOPaA pu BbIcoTe ero B 120 cM, HECOMHeHHO, JOJIKHAa HIpaTb u3- 
Hy!0 powb. Iloqo6Hoe aABMeHHe B H30MPOBaHHOM OOBEME BOLI BO3MOXKHO 
pH ycJIOBHN, YTO CKOPOCTb NOCTYMCHHA KUCMOPOAa H3 BbIMeTeKAawWUxX 
BOJbI IIPe€BbIIUaeT NOFOWeHHe erO JOHHbIMM OTJIOXKCHHAMH B S9TOM Me- 


| 
| 


. 
[1a NONyYeHHA pescTaBeHuA OO MHTCHCHBHOCTH M XOJe Npolecca norwo- 
HA KHCNOPOLa O8CPHbIM HJIOM HAMM ObIIM NOACUMTAHbI Ha OCHOBaHHH pada 
Oalluii 3a KPaTHble OTPe3KH BPCMeHH CKOPOCTHbI€ KOHCTaHTH! Ko (9 
lepary ppl 20°). Bbw BbruMcJIeHbI TaKxKe KOHCTAHTHI Kis Ha OCHOBaHHH H3- 
HUA COJepxKaHuA KHCOpOAa B MpPHAOHHOM CJioe BOAbI B mpHOope (AA 
| ae 15°). B veuenve scero mepHoya HaOmoyeHHH TemMnepatypa 
[a4 B UpHOope Oblla MOBObHO HOCTOAHHOM, C KOMeOAHHAMM MeHee OAHOTO 
ca. 

OHCTAHTbI, BbIUMCJICHHbI€ 10 JaHHbIM JIaOOpaTOPHHIX UCCeOBaHUM, [alor 
YHHBI OHOFO M Toro »%e NopALKa: 


Hata Bpema vHkyOalluu Ra 


aHasH3a (cyTKH) 
2, AWN palate Bent 
} tee 4 Be 
6 VIII ae 02287 AoE 
5. 40 Gone ae 
es) 0,173 
18 VIII . A 071434 coon. 
5: 10 O101[ <> 
Onis 


Cpejnee 3a aBrycT 
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Bu3ku Me2xKTY CoOOlO TaK2Ke H KOHCTAHTHI, BbIUMCJICHHbIe 10 JAHHbIM oad 
cofepxKaHuA KUCIOPOa B lipHoHHOK Boye B OIbITHOM mpHoope: 


I]pomexkyToK 

BpeMeHH (CyTKH) Kas 
yam 0,568 | 
We 0,128 . 1 
5: 40 0,134 ies | 
6:. 12 0,134 3 
7; 44 0,145 


B nocmequeM cuyuae BbICOKad BeJIM4HHa KOHCTAHTHI JIA OTpe3Ka BPeMeHH 2. 
4 cyToK Morsa ObITb BbI3BaHa B3MYYMBaHHeM Hla Ip ycTaHOBKe mpHOopa | 
10 3TOH NpPH4MHe He IPHHATA BO BHHMAHHE IPH BbIUHMCIeHHH Cpequen. | 
XOTA YMeHbIUeHHe KUCIOPOAa B COC KOHTaKTa BOJa — HO ABJIACTCA cue} 
CBHJeCTEIbCTBYIOT, UTO B YCJIOBHAX HCCJIEAOBAHHOFO O3epa TIaBHbIM U3 HUX A 
JIseTCA OWOXHMHUECKHH pactiayl HECTOMKHX OpraHH4eCKHX BelLecTB. Koma} 
CTBO HOCJIe€QHUX 3aBMCHT OT C€JMMeCHTAaWMOHHOTO DeKUMA BOTOeMA. ' 
Kak BHHO H3 BeMYHH BbIUHCJICHHBIX KOHCTAHT, IIpolecc OHOXHMH4UeCKO} 
pa3OXKeHNA HeCTOMKUX OPaHHYeCKUX BeLIeCTB Ha MOBeEPXHOCTH O8epHOFO He 
lipoTekaeT BeCbMa HHTCHCHBHO H, OYEBHAHO, PpasBuBaeTCA JO MorapudMuyeckt 
KPHBOH. i 
JIumHomormyueckan cTraHuua Ha 03. IlyHHyc-ApsBu 
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flokaagp Akagemun nayx CCCP 
1957. Tom 115, Ne 4 


BHOXHMHA 


T. H. EBPEMHOBA u T. H. JIAPHOHOBA 
BEJIKOBO-YPJIEBOAHBIE KOAWEPBATbI HW KATAJIA3A | 


(ITpedcmaeaexo axademuxom A. H. Onapuneim 4 IV 1957) 


Mpeanaraemas padoTa ABIAeTCA MpomooKeHHeM uCcceOBaHuA jelicTBMA 
‘MeHTOB B KOallepBaTHbIX cucTemMax (°, 5), KoalleppaTHble KalIM ucnowb- 
TCH KaK MOJeJIM WIA BOCIPOMSBeELeHHA B HUX CPePpMeHTATHBHBIX peakunii. 
: paHee ONYOJIMKOBaHHBIX ONbITaX ObIH MOYUeHbI KOallepBaTbl, CoseprxKa- 
2 aMMJIOMTHYecKHe depMentn (°, 5). JlanHad cTaTba KacCaeTcA Bompoca 
BeeCHHH B KoallepBaTbl KaTauas3. 
[Ipu paCote c epMentamu u KoallepBaTaMH, COCTOAIMUMM M3 KOallepBaTHBIX 
ee HW OKpyKalolleli UX PaBHOBeCHOH XKHAKOCTH, OoubUICe 3HAaYeHHe HMeer 
<UMA cpesbl. DepMeHTb! MPOABAIOT CBOIO aKTHBHOCTb B oMmpeemenHol 
= pH. Koatleppatuble Kanu OOpa3ywrTca TakxKe MpH crporo orpaHuueHnHoli 
WeHTpallHH BOJOpOAHBIX HOHOB. Ilostomy npHxo_NTca cormacoBblBaTbh pH 
“TBHA PepMeHTOB c PH cywlecTBOBaHHA KoallepBaToB. B 3aBHCHMOCTH OT 
HP epasua XHMHYeCKOrO COCTaBa, MOFyT ObITb NOLoOpaHbl KoallepBaTHbIe 
eMbI IPH pa3sMuHEIx pH (2, 3, 4). 
: HaCTOAMLeM HCCIeEMOBaHHH Obl MOMYYeHbI KOallepBaTbl H3 ryMMHapabuka 
aTHHbI, IpOTaMHHa HW TyMMHapabukKa, a Tak2Ke H3 NpPOTaMHHa HU KeNaTHHbl. 
a yKa3aHHbIX KOallepBaTOB MO3BOIHJIO H3YYHTb AKTHBHOCTb KaTa- 
_mpu pH or 4,2 no 9. B KauectBe (bepMeHTOB ObIIH B3ATHI KaTaa3a Neveu 
akTepui. McTOuHHKOM OakTepHadIbHOH KaTama3bl CK JIM3aT KYJIbTYpbl 
tococcus lysodeikticus, nonyyenuprit oT H. C. Tempman (4,”), 3a uTO aBropbt, 
JAXKAIOT Ci CBOIO OarojapHOcTD. 
(IpenapaT kKpucTaM4ecKOH KaTasa3bl, BbIeeCHHOH U3 Oblube MeveHH (°), 
HaM J06e3HO mpegoctapseH E. B. Mouceenko, 3a YTO NPHHOCHM eH Ty1yOo- 
| OnaroqapHoct. 
elicTBHe KaTala3 OMpeeAIOCb MO paHee oMmucaHHOMy MerToyly (%) B cae- 
MX cucTtemax: | — B Koallepsate, II — B KoallepBaTHbIX Kanuiax, II] — 
MABHOBeECHOM xKUAKOCTH, IV — B OydepHoM pacTBope. 
“syueHne aKTHBHOCTH (pepMCHTOB MPOUSBOAMJIOCb TOMbKO Noce oOpaso- 
Ha KOallepBaTHbIX Kaleb. [[pucyTcTBue KoallepBaTHBIX Kaleb ‘BO BpeMA 
iroB) MpoBepsAsOCb Mol MAKpOcKoNoM upu yBemHyeHuu 160 x —320 x. 
B yKa3aHHbIX CHCTeMaX H3y4alaCb AKTHBHOCTb KaTasla3 B 3aBMCHMOCTH OT 
LleHTpalun cbepmenta, TemnepaTypbl H pH. OAHOBpeMeHHO C OMbITHBIMK Npo- 
IJIMCb HM KOHTPOJIbHbIe ONpelesIeHHA C HHAKTHBUPOBAaHHbIMU (pepMeHTaMn. 
[lia u3MepeHHA AKTHBHOCTH KaTala3 MCHOb3OBaJICA MaHTaHOMeTpH4eckHi 
ba (). B KauecrBe cy6cTpata ObIIO B3ATO 0,2 ma 0,64% pactBopa H2O2, 
em H2Os no6aBiamacb B TMOCeMHIOIO ONepeb, Noce OOpasopaHuA koa- 
aTHbIX Kanlemb. Ilo oKOHYaHHM ONpeeyeHHOrO BPeMeHH PeaKUMH ITIPHJH- 
cb 0,4 ma 10% pacrsopa H2SOs. CepHaa Kucsora MHAaKTUBU poBauia (pep: 
WM TCM CaMbIM peakUMA MpeKpallamacb. OcTaBuiadcA HepasOXKeHHOM Te- 
Hicb BoJopofa orruTpoBbiBasacb 1/100 N pactBopom KMnOs. AKTHBHOCTb 
€HTa B OMbITaX BbIparKalaCb B MPOMWeHTaX PasOAKCHHOH F202 10 OTHOLIEe 
K KOHTpowlio. AKTHBHOCTh GOakTepHaJIbHOH HM MeYeHOUHOM KaTaa3 Obiia 
byenena B TpeX KOallepBaTHbIX CHCTeMaX: TIPU pH 4,27; 6,0; 8,8—9,0. 
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BakTepHaaAbuHaad KaTala3d. Ilo JIMTepaTy PHbIM JaHHbIM Hy) 


1:100 | 4: 150} 4: 200] 1: 300] 4: 400 


CucTeMa 


BeCTHO, UTO OakTepHasbHasd KaTaJiasa (7) WHaKTHBUpyeTca Mp pH ae 
(Ojnako, HeCMOTpa Ha 9TH yKa3aHHsA, MpeACTaBMAJIOCh HHTCPpeCHbIM uC 
BaTb AKTUBHOCTD JIM3aTa B Koalle| 

Ta6anna 1 paTax B 9TOM 2#e ooacta pH. 

AKTHBHOCTb OakTepHaJibHOH KaTaJla3bl B Koatleppat, MMerOllnu P} 
S3aBucHMOCTH OT KOHMeHTpauHH depmenta (41— 4,27, Obl nomy4eH Cue RYIOUN| 
43°, pH 6,0, spema unkyOupoBaHHa 3 MHH.) 06pa3oM: K 0,5 Mut 0,67 % pacts) 

: pa KelaTHHb! LOOaBrasoce 0,1 M 

Pace ee ee OakTepHambHOrO sM3aTa (pasJIKy 

—_—— yoro paspefenua), 0,3 Ma 0,67; 

pactBopa ryMMuapaouKa u 0,1 1 

0,4% pactsopa CHsCOOH. Kyi 

allepBaT BO3HHKaJl IpH TeMMep 

1 | 97,93 | 75,72 | 63,24 | 58,58 | 26,62 | 20,87 Type 41—43°. j 

riidie Ret oe bea bane Ee pels sO Oxasanocb, uTo pu pH 4,) 
IV 100 95.72 92°00 71,44 42,46 30,94 (bepMeHT lpakTHyeckH 6blJI Heas 
THBeH BO BCeX HCCJIe,OBaHHH 

cucremax. IIpu gopegenuu pH go 6,3 — 6,4 yyamocb auilb YacTHUHO peaKkTh 
BUpOBaTb (pepMeHT. = 
Bes mpesqpaputeibHoro BosfelicTBuA KUCHOM cpebl depmMeHT mpu pH 6,0; 
‘6,3 o6aqaeT BbICOKOH AKTHBHOCTHIO. CocTaB KoallepBaTa, B KOTOPOM H3y4daslay 
AKTHBHOCTb KaTaa3 upu pH 6,0, 6pm cnexyrommii: K 0,5 ma 1,5% PacTBO | 


Ta6Oauna 2 Tan6uua 3h 


AAKTHBHOCTb OakTepHasIbHOH KaTaJia- AKTHBHOCIb 6aKTepHaJIbHOH KaTaa- i 
3bl B 3aBHCHMOCTH OT BpeMeHH 3bl B 3ABHCHMOCTH OT TeMMepaTypst |k 
muKyOupoBanua (44—43°, pH 6,0, (pH 6,0, pasBenenue mu3ata 1: 150, 4 
pasBefleuve su3ata 4 : 100) BpeMA HHKYOWpOBaHHA 3 MHH.) | 
2 PacnaBuasca H,O, (B %) PacnaBmiaanca H,O, (B %) 
Z S 
oO o 
faa & , e 
g 2 MHH. 3 MHH, 5 MHH. g mpH 25° mpH 37° TIpH 45°. 
O Oo 
I 68,46 78,94 89,92 I 38,06 5ONd 62,69 
II 71,78 76,33 90,32 I 37,32 58,96 58,96 
Ill 4,28 0 3,2 Ill 0 0 0 
IV 97,94 98,59 100 IV 92, 5% 95,08 91,80 


cymbiata mpoTaMuHa joOaBanoch 0,2 ma doccdatrHoro 6ydepa (0,01 3 
pH 8,0), 0,1 Ma OaxrepvanbHoro mu3atTa pasMYHOH KOHWeHTpaluu (pasBeleH 
or 1:20 no 1: 400) 10,25 ma 0,67% pacrBopa rymmuapa6uKa. Van 
OupoBaHne NposomKaocb OT 2 N05 Mun. upu 41—43°, 25—26° nu 37—37,5°, 

PesyJbTaTbl onpeweeHui mpezcraBsenb! B Tab. 1—3, u3 KOTOpBIX C,| 
WIVer: 

1. AkrtuBHocTb (epMeHTa mpakTHyeCKH OJMHAKOBa KaK BO BCeM Koalll 
BaTe, TaK HM BO (paKUWHH, COOTBETCTBYIONell KOAallepBaTHBIM KaniamM. B 
2Ke BPeMA B PaBHOBeCHOH  KHAKOCTH (epMeHTaTHBHAA AKTHBHOCTb HUHY| 
2KHa. CyleqOBaTebHO, (PepMeHT CocpesoTOUeH B KOallepBaTHBIX Kanax. JI 
JONOMHUTCIBHOFO WOKA8aTeIbCTBA STOFO BbIBOLA ObIIH MPOBe/eHbI HEOAHOKPA 
HbIC “OTMbIBAHHA» (eEPpMeHTa OT KOAaLlepBaTHbIX Kaleb %KUAKOCTHIO [pyri 
‘koalepBaTa, CofepxaleroO HeakTHBHbIlt cbepMeHt. Hecmotpa Ha «OTMBIh 
HUA», (PEPMCHTATHBHAA AKTHBHOCTb B KOAallepBaTHbIX KalliAx coxpaHsiutal 

2. DepMeHT akTUBeEH IPH OUeHb OobUIOM pasBeweHuu. Ecau mpHHaTp Bi 
-CObeM %KUAKOCTH (COCTORIMeH U3 KOaLepBaTa HU OGaBMeHHOM kK Hemy Hall 
3a CMMHHLY, TO MOIA OakTepHasbHOrO WH3aTa Oyler cocTaBJATb BCero JM 
1/1300—1/4200. Ipuyem B au3aTe MoxerT cojepxKaTbcA IpHMepHo 1/104 
1/1000 camoro cbepMenta KatTasasbI. CremoBaTrebHO, Mp Takux passe, 
HHAX KOHUCHTpalluA epMeHTa BO Bcel cucreme papusetca 1/100 000 ¥ 
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1000 000. IIpu ynorpe6neHun GOonee BbICOKHX KOHIeHTpalnh cdbepMeHTa BCA 
2O2 pacnafaercd KaK B pacTBOpe, TaK H B KoallepBaTe: He XBaTaeT cy6- 
pata. B To xe BpeMa yBemMueHHe KONMYeCTBa TepeKHcH BOZOpoOsa HExesa- 
JIbHO BCJICICTBHe paspyWIeCHHA KOallepBaTHBIX Kanesb. 

3. C yBemueHnem Bpemenn Jelicrausd depMenta Jo 5 MMH., NoBbIUaeTca KO- 
yecTBO paspymeHHor H2O2. Bonee npoqomuTesmbHble OMbITHI BELYT K Pacnvib- 
HMIO KOallepBaTHbIX Kaleb. 

4. HavOoubiiadt akTMBHOCTh KaTasla3bl HaGmosaeTcA B KOallepBaTaX TIpH 
, 4 B OycepHoM pactTBope KaTasla3a akTuBHee Bcero npu 37°. B nocmequem 
iyuae HMeeT MeCTO COBIlaleHHe TeMliepaTypbl pocTa MAKpoopraHu3Ma UM OMITH- 
JIbHOM TeMNepaTypbl JWIA MPOABJICHHA aKTHBHOCTH (bepMeHTa. 

AKTHBHOCTb (pepMeHTa B OycbepHom 

cTBope BO BCeX CJly4aax BbIIUe, JEM Ta6nuna 4 
poehepBare UM KOallepBaTHblx Kall- Baugiue rymmMvapaOaxa WompoTamuna Ha 
ux. Jad BbIACHeHNA BO3MOXHOrO CHH- AKTHBHOCTb O6akTcpHasbH i KaTasa3pi (18°, 
YouleroO JeHCTBHA KOJWIOHOB Ha aK- pH 6,0, Bpema uuKy6upopanny 5 MuH., 


re) 


BHOCTb KaTasla3bl pacTBOpbl ryMMua- paspezenve musata 1 : 100) 
W TpoTaMuna (KaxKbIit OTLeb- 

2) cA 
) 6bIIM 3aMeHeHbI B KOalleppaTe Ha er oe Boome 


\OTBETCTBYIOIWNe OOBeMbI BOsbI. Bee 
| eet KOMIOHEHTHI KOallepBata CO- 
} 


° lCoanepBaT (ryMMHapa6uk 
JaHAHCb 6e3 H3MeHEHHH. npoTaMuu) 59.95 
= PactBop ryMMuapa6buka 96,03 
V3 sTMX OMBbITOB CuleAyeT, YTO MpO- — pacreon rymuuapae 8618 
WKMHUH CHYMKaeT AKTHBHOCTb KaTaJla3bl. Bydepubili pacrsop 97, 06 


THBHOCTb KaTasa3bl mpu pH 8,8—9,0 

pedeaacb B KoallepBaTe, COCTOALIEM 

; 0,25 ma 1,5% pacrBopa npotamuua, 0,1 ma aus3ara, 0,75 mn 0,67% pactBopa 
aTuubt u 0,1 ma 1/10 N pacrpopa NaOH. Onpirsi npoqomKanucb B TeveHue 
Mn. mpu 41—43°. PesypTaTbl NpHBeseHb! B TAO. O. 


Ta6muna 6 
Ta6Omuna 5 
AKTHBHOCTb KaTaJla3bl Neuen B 3ABHCHMOCTH OT 
KTHBHOCTB OakTepHasIbHOH KaTasia- KOHUeHTpaluH epmenta (44—43°, Bpema HHKy- 
|B 3aBHCHMOCTH OT KOHUeHTPAalluu OupoBaHHa 3 MUH.) 


ipMenta (41 — 43°, pH 8,8 —9,0, h 
BpeMA HHKYOupoBaHHA 3 MUHH.) 


Pacnapmasca H,O, (B %) pH pasHoM 


— pasBefeHHH cdbepMeHTa 
Pacnapiiaaca H,O. (B %) pH CuctTemMa 

| pa3SHOM pa3BefeHHH JIH3aTa 

Has 4:4000 |1:10000 |} 1:4000 | 1:2000 |1:10000 
15 

& , = 

= 4: 100 4: 150 

16) 

| pH 6,0 pH 4,27 

I 99,27 | 86,14 |] 93,39 | 77,16 | 30,88 
ie 68,97 56,78 II 59,86 9,14 |] 93,39 | 74,08 | 30,12 
pet 68,14 57,63 Wl 98,82 | 86,14 4,59 0 0,74 
NI 13,18 13,56 IV 99,27 | 86,87 |] 93,39 | 87,44 | 39,98 


IV 100 88,14 


rc 


| Us JaHHbIX TaOs. 5 clemyeT, YTO OakTepHalbHaA KaTasla3a aKTHBHa Tak- 
B KoOalleppaTtax u upu pH 8,8—9,0. OcHopHaa Macca dbepMeHTa BXOAUT 
OCTaB KOallepBaTHbIX Kaleb. OmHako (epMeHT IIPHCyTCTByeT TakxKe HM B 
BHOBeCHOH 2%xHAKOcTH. BemegcTBue pa3zioxKeHuna H2O2B menouHon cperze (°) 
Jee TOpoOuble ucceqOBaHHA B KoOallepBaTe Np pH 8,8—9,0 He nposo- 
JIMCb. 
IleuenHounaa KaTama3a. CoctTaB koallepBaTOB, B KOTOPbIX 
yuaslacb A@KTHBHOCTh NeyeHOUHOM KaTaslasbl, OblJlI TaKHM Ke, Kak UM B 
biTax Cc OakTepnaibHoH KaTana3oli. Bo scex cayyaax BMecTo 0,1 mu pa- 
Opa siu3aTa Opasica Tako xe OObEM PacTBOPa TeveHOUHOH KaTala3bl Cco- 
eTCTBYIOULeErO pasBeeHHus. 
Pesynpratsl onpiros mpu pH 4,27 u 6,0 npupegenst B Tab. 6. M3 Hee no- 
YeHbI CJIEAYIOULMe BbIBOJbI: 


IIpu pH 4,27 depment mpakTuyecKMH BeCE CKOHI[CHTPHpOBaH B KoallepBaa 
HBIX Kanwisix. [pu pH 6,0 karasia3a HaxOJUTCA PIaBHbIM OOpas0M B paBHOBeCHOk 
>kugkocru. TIpaxruuecKku nomHoe pasioweHue H2O2, np u30biITOUHOH ie | 
eHTpalluu (PepMeHTa MMeeT MECTO B PacTBOpe, B KOallepBaTe HU B PaBHOBECHOH'| 
%KHLKOCTH, TOPa KaK B KOallepBaTHbIX KalIAX, axe WH B STOM CJyHae, PasilO-| 
*xeHne H2O2 JoxozuT TombKO Jo 60%. | 
IIpu pH 8,8—9,0 xaranasa Oblla aKTHBHa TOJbKO B OydepHoM pacrBope | 
Bo Bcex OcTaJsIbHbIX (ppaKUMAX, B TOM UNCe H B KoallepBaTe, AKTHBHOCTb OT) 
cyrceTBopaia. TakuM o6pa30M, KaTaJia3a MeveHH CocpeoTOUeHa MOMHOCTHIO E| 
KOallepBaTHbIX KallwIAX TOJIbKO TPF) 
pH 4,27. Hav6oupuiad akTHBHOCTb (pep: } 
Banaue KOJWIOHTOB Ha AKTHBHOCTb KaTa- MeCHTa Tipu 3TOM pH HaGOur0aerca F} 
ma3pi meuenu (41—43°, pH 4,27, pasBeze- OycbepHom pacTBope. (Ta6a. 7). 
oun pe ees ee ee Pe M3 paccMoTpeHia NpHBeeHHbIX [aus 
HBIX OKa3bIBaeTCA, YTO TYMMMapaOuHk 

ater Pacnasmancs CHM>KaeT AKTHBHOCTb KaTaJla3bl Wake H 
102 (B %) OoulbueH CTeneHH, YeM 2WeaTHuHa. 

B sToH padoTe BMepBble NOJIyueHbl 
KOalepBaThI, B KOTOPbIX MpakTHUeCKEl 


} 


YT aAOurwiar 7 


Mi 
») 


Koaueppat (ryMMHapa6uk 4 Kea- 70,14 

THHA) 6 frets BCH (pepMeHTaTHBHaA AKTHBHOCTb CO* 
odes Phases ee 71,65 cpeqoToyeHa B KOALMeCPBAaTHbIX KallAX A 
BY@epEEIs Dacre oy ree Katama3a OakTepHabHOrO JIH3aTé} 


AKTHBHa B KOallepBaTHbIX KallJiAX Ip¥i 
pH 6,0 u 8,8—9,0, Torgfa Kak KpHcTanmMuecKad KaTala3a meyeHH — Ipy 
pH 4,27. | 

AKTHBHOCTb KaTaJla3 B BOJIFbIX pacTBOpax BbIllle, UCM B KOallepBaTHbIM 
cucTemax. CHW2KeHHe aKTHBHOCTH (epMeHTa CCTb pe3YJIbTaT BOSJeHCTBHA Hall 
Hero KOJIJIOMAHBIX BeIICCTB KOAallepBaTa, CKOHILCEHTPHPOBaHHbIX B KoOAallepBaT:} 
HbIX KallJIax. i 

PesybTaTbl HacTosmeH padorbl, a Takxe paHee MOMYYeHHbIe JaHHble (4) 
O 3aMe/JICHHU (PepMCHTATHBHBIX TPOMeCCOB B KOJWIOMAHbIX pacTBopax (ocoGeH- 
HO IIpH YBeIHYCHHH HX KOHICHTPallHu) MH yCKopeHHe (bepMeHTAaTHBHBIX peakIMD) 
B BOJHBIX OyPepHBIX PpaCTBOPAaX, MO3BOJIAIOT BbICKa3aTb IpeNOORKeHUe O BOS) 
MO?KHOH POJIM BakyOuleli B KeTKaXx. B BakyOuIAX COJepXUTCA KOON LOB MeHBIe|l 
4eM B OKPyxXaromleH ux nuta3sMe. IlosTOMy BO3MOXKHO, 4TO O6pas0BaHHe BakYs) 
oleH, a TaKxKe MECTHOe Pa3%KHKCHHE IMNa3Mbl KJIETOK HW OMHOKJIETOUHBIX Oprad 
HH3MOB, ClOcoOcTBYyeT IIpoTeKaHHIO B HHX (PepMeCHTATHBHBIX Mpoleccos c 6oMbi 
IUMMH CKOPOCTAMH, 4eEM B BASKOH Tage. } 

ABTOpbI BbIparxkaloT rulyOokylo OnarogapHocTb akagz. A.V. Onapnuy 3é) 
TIpeWIO*HKeHHYIO TEMY H WeHHbIeC yKa3saHHa m0 pa6oTe. 


MockoscKHit TrocyapcTBeHHBIli yHUBepCcuTer Tocrynuso 
um. M. B. JlomonocosBa 19 III 1957 
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Sowa os 


Hokraayge Akayemun nayr CCCP 
1957. Tom 115, Ne 4 


BHOXHMHA 


AeicTBuTerbHbd yeH AMH CCCP B. H. OPEXOBHY nu B. O. WIMKKATEP 
BbIMEJIEHWE «- HW 8-KOMMOHEHTOB MPOKOJIJIATEHA* 


IIpu uccneqopanun cexqumMenTaiuu npoKosarena B 3 M pacTBope MoueBH- 
HbI, Noce NporpeBanua npn 30° B Teyenve 10 MuH., Hamu ObIIO OOHapyxeHoO, 
yTO STOT OeMOK paciajaetca Ha ABa KoMNOHeHTa (1), STH ZaHHble NOsBONMIH 
HaM IIPHHTH K 3aKJIOUeHHIO, YTO MOMeKYJa MpoKOMareHa MpeycraBsseT KOM- 
IMJIeKc JBYX KOMIOHEHTOB, CKPeIJICHHBIX B HaTHBHOH CTpyKType OTHOCHTeNbHO 
\ Sea BO3MOXHO COJIEBbIMH WH BOJOPOAHbIMH cBaA38AmMH. PacijenmeHue Moue- 
KYyJIbl I1pokoJareHa Ha Ba KOMNOHeHTa HaOsIOqaNocb H Mp ucce_oBaHuu 
CeJMMeHTalMH PaCTBOPOB MpOKOJareHa, NpesBapuTembHO OOpadoraHHoro 5M 

CNS B qocdatHom OydepHom pacrBope pH KOMHaTHOH TemnepaType mH 
dporpetoro B Buse cycneH3sHu B docdaTHom OydepHom pactBope pH pH 8 B 
TeyeHve 20 mu. pu 70°. Oru jannple yKa3bIBaloT Ha TO, YTO OCBOOOKeHHe 
OT€JIbHbIX KOMMOHEHTOB IIPOMCXOAUT MO BIIMAHHEM Pa3/IMUHbIX BO3eHcTBuH 
(remnepaTypa, MoyeBuHa, KCNS), npHBoqamux K paspbiBy caOblx HeBaseHT- 
HbIX CBA3eH. 

OHOK H3 3aad JambpHekiero H3y4eHHA MpOyKTOB pachiaya WpokomMareHa 
IObINO BbIJeeHHE OTACbHbIX KOMMOHeHTOB. IIpoxyKTbI paciagqa mpoKkosare- 
fa 10 XMMHYeECKOMY COCTaBYy H HEKOTOPbIM (PU3SHYeECKHM CBOHCTBAM HallOMHHaloTt 
DKeMATHHY, HO B OTMMUHEe OT NOCMeAHeH He JeECTPYKTHPOBAaHbl %KecTKOH OOpador- 
KOM, KOTOPad IPHMeHAeTCA Np NOMyYeHHH OGbIUHOM %KeMATHHbI W3 KONAreHa. 

YMTHIBAA STO, MbI HCMOMb3OBaIH pA MeTOOB, NPMMeHABIUMXCA paHee WIA 

PakUMOHUMpoBaHHA x%weNaTHH! (27), B KayecTBe KOHTPOJIA OblIa HCMOb30Ba- 
Ha CeUMeHTalUA MposyKTOB (bpakUMOHNpoBaHHA B ocdaTHom OydepHom pac- 
rBope upu pH 8, cogepxamem 10—20 % KCNS, koroppiii, Kak H3BeCTHO, 
FIBIACTCA CHJIbHbIM JUCHepraTopoM MH MpesoTBpatilaer arperaluio wKewaTuHO- 
MOMOOHbIX YacTu (*). OHakO MbI He CMOPsIH MOJYYHTh AOCTaTOUHO XOporuero 
DaseeCHHA OTCbHBIX KOMIMNOHCHTOB HH OHM HS yKa3aHHbIX MeTojoB. B 
MYUIIEM CITyYae HaM yJlaBalOCb BHIJeMUTb TOT HIM Wpyroll KOMMOHEHT C yMeHb- 
€HHbIM M10 CpaBHEHH1O C HCXOJIHOH CMeCbIo COepxKaHHeM BTOPOrO KOMMOHEHTA. 

O noOyquNo Hac pa3pa6oTaTb HOBbIM MeTOA PpakUMOHHPOBaHHA, 

Y JOBJETBOPHTEJIbHbIE Pe3YJbTATbI YaOCb MOMYYHTb TPH BbIJeMeHHH OT- 
@JIbHbIX KOMIOHEHTOB H3 BOHOrOo 5 M pacTBopa MOY¥eBHHbI MYTeEM OCaKeCHHA 
tymbcdatom ammonus upu 36°. Tak, B OAHOM 43 ONBITOB MpOKOJIareH Obl pac- 
reopen BS M mouvesune un romellleH B TepMoctaT pH 36°. Uepes HeKoTOpoe Bpe- 
a K 20 Ma 9TOrO pacTBopa ObIIO WOOaBNeHO 12 MI HaCbIM[eHHOrO Np KOMHaT- 
of Temmepatype (16°) BogHoro pacTBopa cysbiata aMMouuaA. OOpasoBaBlini- 
ba ocaqoK Obl OTIeNeH WeNTpHdyrupoBanuem (ppakuusa I). K »%HAKOCTH Ho- 
je WeHTpudyrupoBanusa joOaBseHo mpu 36° eme 8 Mua pacrBopa cysbdatTa am- 
MOHMA, HU OOpas0BaBIHIicA OCaNOK Obl OTAeIeH WeEHTpupyrupoBanuem (ppak- 
iva Il). Jlanpbnevmiee WOOaBmeHue cysmbdaTa AMMOHHA K KHAKOCTH MOCIE BbI- 
enenua dpakuuu II ne Bpisbipaso WoMyTHeHus pacTBopa. Kpome storo, Kk 
acTH MCXO4HOro pacTBopa mpoKomareHa BO M moveBuHe Opin AOOaBeH MPH 
6° paBHblii OObeM pacrBopa Cysb(aTa AMMOHHA, HW BbINABINHH OCaOK OTeNeH 
exuTpidyrupospannem. Bce Tp MouyyeHHbIX TaKHM OOpa3soM OcajKa Ob pac: 


* B pa6ote npunuman yuactrue B, A. SacnaBcKuy 


TBOpeHbI B poctbaTHom SycepHom pacrBope c pH 8, cofepxalllem 10% KCNS, 
WM VCMOb30BaHbI JIA OMbITOB MO CeAHMeHTalHH. CeMMeHTalHA MpOBOAMaCb 
B yJbTpalleHTpudyre cucrempl CpeqOepra TIpH CKOpocTH BpallleHua poTopa 
56000 06/muH, Temnepatypa poropa Oblma oKOuO 20°. Pe3syJIbTaTbl STHX OMIbI- 
TOB UpeycraBleHbt Ha puc. |. PacrBop UcxofHoro MpemapaTa CoepxUT 
yipa KoMMoHeuTa (pic. 1,A); BplqeneHHad dpaKuua I cequMeHTHpyeT OAHMM 
mukom (pvc. 1,/), co cKopocTbio, O1M3KOH K CKOPOCTH /BYXKeHHA Oosree 
6bicrporo KomMOHeHTa (cp. puc. 1,A), dpakiua Il TakxKe cefMMeHTUpyeT 


Yo 100 160 200 MUK, 


Puc. 1. CequmMenTrauvoHHble 2HarpaMMbl MpOAyKTOB pacnaya 
mpokommarena: A — ucxogHp pacrsop; / — ppaxuna I; 
IJ — ppaxuua II; /77 — cmecb bpakuuu | u @paxuun II 


OJHUM IIMKOM CO CKOpOcTbIO MequleHHOroO KommoHenta (pue. 1,//). Ha puc. 1, JIT 
mokagaHa KapTHHa CeMMeHTalMy CMecH pacTBopos d@paKkunu I u dpaxunn II, 
TIpHu¥eM HCKYCCTBCHHO Oblla YMeHbIIeHa OTHOCHTebHadA MO CpaBHeHHIO C UC- 
Xoquol (puc. 1,A) KOHWeHTpallua OMHOrO KOMNOHEHTa HW yBeIMYeHa— Apyroro, 
OTH JaHHbIe TOBOPAT O Mpa- 
60 100 140 180 MUH. BHJIbHOCTH IIpHMeHeHHOrO HaMu 
ee NIpHHUMNa PpakUMOHUpoBaHHA. 
Ilpapya, cya mo cequmMeHta- 
WMOHHOH AHarpamMe(puc. 1,//), 
(pakuusa I] ne aBaaetTca JocTa- 
TOUHO YHCTOH HW COepxKuUT He- 
OoubluIoe KOMHYeCTBO [pyroro 
KOMMOHEHTA. 
Puc. 2. CeqnmenraynonHble THarpaMMbl 4-KOMIOHEHTAa B laubHeHWeM HamM yaa- 
(ppakuna IT) n 5-Komnonenta (pakuns I) JlOCh YAYUUNTh MeTO_ dpak- 
IMMOHMpOBaHHA HU TOMYIHTb 
WOCTATOYHO UMCTHIE OTCJbHbIE KOMMOHEHTHI. OTO GObiWIO OCTHTHYTO OxXsIaxK]e- 
HM€M %KHAKOCTH Toce BbIAeIeHHA Gpakunu | jo KOMHaTHOH TemMMepaTypH. 
[Ip STOM BbIMaqa OCaqOK, COMepKauul OcTaToK sbpakuun | u yacTb pakuunll. 


IlopropHoe HarpeBanve 0 36° XKHAKOCTH C 3THM OCaKOM BBISbIBaIO pacTBope- | 


He HaXOMMBINeHcA B OCay{Ke YacTH dpakuuu II, B TO BpeMaA Kak OcTaTOK @pak- 
uuu I coxpanaaca B ocagKe. Ilocne oTqenenua Takoro ocaqka WeHTpudyrn- 
pOBaHHeM H3 pacTBOpa OCaxKalacb CybPaToMm ammonusa dpakuusa IT, Pesyap- 
TaTbI TaKOro (PpakUMOHUpOBaHHA peCTaBJIeHbI Ha Puc. 2 (ycOBUA CeUMeHTAalHH 
Takue 2Ke, KaK HM B OMMCAHHbIX BbIUe ONbITax). Mbt o6o3HauHIH KOMMOHEHT, 


BXOJAMMA BO dpakunto II u ocaxKatouniicA c MeHbIUeH CKOPOCTbIO, &-KOMHO= | 


HeEHTOM, a Apyrou, BXOAAWIMH BO dpakunio | u ocaxyatomlHlica c Gombe CKO- 
poctbio, -KOMMOHeHTOM. 

Pacuer koscUUMeHTOB CeqHMeHTallnH (Ges NOMpaBOK Ha BASKOCTb HM HJIOTHOCTB 
PacTBOpHTeA) Mas MIA a-KOMMOHeHTa BemHYMHYy 2,3-104% yw 3,1-107 cex 
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a qa B-Kommoueuta 2,5-1013 4 3,8-1048 cex. npu KOHICHTpaluaAx Seka, CcooT- 
BeTCTBEHHO, 0,6 u 0,3% . OpueHTupoBoUHble ONbITHI MO UCcMeAOBaHHIO Audpbysun 
STHX KOMIOHEHTOB B (poctbaTHom OydepHom pacrsope c pH 8, cogepxanyem 10% 
KCNS (pu 22,5° u KonlenTpaluu Oenka B pacrBope oKono 0,3%), noKkasanu, 
4TO OHH AupyHAUpytor c pasmuyHot cKopocrbw (puc. 3). BeravceHupiii 10 Me- 
TOAy MaKCHMaJIbHOH OpuHaTb (1) u naomagqu (A) Kos bunuent yudpysun 
(6e3 NOMpaBoK Ha BASKOCTb H TeMMepaTypy pacTBOpUuTeA) OKA3aNCH PaBHbIM 
3,7-10°7 cm?/ceK qua a-KoMMOHeHTa Hu 2,7-1077 cM2/ceK Jus B-KOMMOHeHTA. 
[louryueHHbie JaHHble, HeECMOTpA Ha UX OpHeHTHpOBoUHbIit XapakTep, MO3BOJIAIOT 
OWCHHTh MOPAAOK MONeKYAApPHbIX BecoB «- uw B-KomNOHeHTOB. Ucnonb3sya Ko- 
oPpulenTbl cequMeHTanuy H Aupysun «- uv 8-KOMMOHeHTOB (Ip KOHIeHTpaluH 
0,3%) W IpHHuMaa yyembubiii oObem V = 0,7, mpl nomyunau MOJICK JIA p HbIH 
BeC &-KOMMOHEHTa OKOO 80 000 u B-Kom- 
mOHeHTa OKOJIO 130000. Bonbmaa s3aBu- & 
CHMOCTb KOSPPHUHeHTOB cequMeHTanuH oT) = 
KOHICHTPalluH OeKOB B pacTBope TpeOyer 475 
YTOUHEHHA STHX BeNMYHH IYTeM 9KcTpa- 
MNOIAWHH K OeCKOHCYHOMY pa3BeyeHHt0. 
YcTaHOBsIeHHe KOJIMYeCTBEHHOrO COOTHO-. G5 
WWeHHA «- WH B-KOMMOHEHTOB MOSBOUIUT cje- 
aTb TIpeMMOORKeHHE O UX B3AHMOCBA3H B 
MOJIeKyuJle IpoKOareHa. 

Bplid poBeeHbI OpHeHTHpOBOUHIe 
OMbITbI NO OMpeseeHHIO AMMHOKUCJOTHOFO 0 Bel vad 
cocTaBa 93THX KOmMMOHeHTOB. Ja 3TOrO 108 200 
ObIIH IPHTOTOBJeHbI THAPOMM3aTbl a- U t-10 "cek, ——> 
8-KOMIOHEHTOB H WCxoOJHOro NpOKoWNare- Puc. 3. 3asncumocrs (A/H,,) or Bpeme- 
Ha (6N HCl, 32 uaca pw 110°). AmuHo- yy mubdysuu (ft) qua o- uv B-KoMNOHeHTOB 
KMCJIOTHBIM COCTaB onpeyemasica MyTem 
OMHOMepHOH xXpoMaTorpadun Ha Oynare. 
B kauecTBe pacTBOpHTesA OblsIa HCMOMb3OBaHa CMeCb OyTaHoma, YykKCyCHOL 
KMCJIOTbhI H BOJbl B cooTHOmeHHH 4: 1:5 no OObemy. IIpu cpaBHennu nowy- 
eHHbIX XPOMATOrpaMM 3aMeTHbIX Ka¥YeCTBCHHDIX PasJIMUMH B COJepxKaHHH AMMHO- 
KHCJIOT BO BCeX TpeX Ipemapatax oOHapyxeHo He Opio. Ilo mpesBapuTesbHbIM 
NAHHBIM KOJIMYECTBO OKCHMPOJIMHa B B-KOMIOHEHTE MeHbIIe, YEM B &-KOMNOHEHTE 
HM UCXOJHOM MpoKOJulareHe, B TO BP€MA KaK KOJIMYECTBO 3TOM AMMHOKUCJOTHI 
B &-KOMMOHeHTe HECKOJIbKO Oosbiue, YeEM B NpOKOJarene™. 

JleranbHoe u3y4eHve XHMHYeCKUX MH (PH3HKO-XMMHYECKHX CBOMCTB STUX KOM- 


HOHEHTOB JOJKHO ObITb IpeMeTOM JlaJbHeHWIMX MCCeqOBaHun. 


Creqyer OTMeTHTb, UTO B padoTe, MOCBALLEHHOM H3MePeHHIO BASKOCTH HM MO- 
NeKyAApHOrO Beca mpoKossarena, Matpiwoc, Kysonen u Jopdman (°*) Taxxe 
HaOMOaH HaIMUHe IByX MHMKOB Ha C€AHMeHTAWMOHHOM WMarpamMe Mporperoro 
fpoKos area. O{Hako STH ABTOPbI OODACHAIH STO ABJIEHHE C TOUKH SpeHua Cyule- 
CTBOBaHHA B pacTBOpax MpOKOJIIareHa YYBCTBHTebHOH K TeMMepatype OOpaTu- 
MOM CHCTEMBI, COCTOALICH H3 MOHOMEPHBIX UacTHU, MpOKOMareHa c MOeKYJAp- 
HbIM BecoM OKOs0 70 000 uw ux arperaToB. TaKoe 3aKJOUeHHE ObIIO OCHOBaHO Ha 
OombWOH pasHHle MexKAy CPpeHEUMCJICHHBIM MOJICKYJAPHBIM BeCOM MpoOKOsIa- 
reHa, MOMyUeHHbIM MeTO,OM ocMomerpuH (70 000) u cpeqHeBecorbimM — 10 
cpetopaccesuuio (oKo0 10 000 000). Oru AaHHbIe He ObIIM MOATBepxKAeHbI Apy- 


_pumu HccneqoBatesamn. [lan Ua-mo u Llao Tanb-WMHb, HaNpHMep, MeTOJOM OCMO- 
| METPHH NOMyINIM BEMMIMHY MOJIeKyJAPHOLO BeCca MpOKOJMarena , paBHyto 400 000 


(°), a Bégxep u Jloru Aa O1usKoro Mpokonareny Oemka — UXTHOKOMa — 
NOYIHIM MpHOIM3UTeIbHO OMHAKOBbIN MOJeK YAP HIM Be (oKos10 300 000) — 
KaK METOJOM OCMOMeTpHH, Tak MU MeTOOM cBeTopacces Hus (™). JLo6aBum Kk sTomy, 


_4TO HarpeBaHHe pacTBOpOB MpokoJarena BeJICT K HeoOpaTHMOMy pacilayly HaTHUB- 


* Bpipaxaem OarojapHoctp JI. A. JIokuunoli u JI. B. lapuxunolt 3a Momomib, okasaHHy10 
pH MpoBeseHHH OMbITOB MO OMpejeJeHHIO AMHHOKHCMOTHOTO CocTaBa. 
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HOM CTPyKTYpbI 9TOrO Geka, H NOsTOMy OObACHeHHe Martbioca, KyoHena u Jopd- 
MaHa H@JIb3d IPpH3HaTb OOOCHOBAHHBIM. 

C Apyrov cropoupt, Tanson (1), uccmeqyaA CeMMMeHTALLMIO MpOrpeToro B KHCJIOM 
ILMTpaTHOM OydepHOM pacTBOpe HXTHOKONAa, He OOHAPYKHJI pacieleHHA STOO 
6eKa, Ha [Ba KOMIOHEHTA, YTO, NO-BHJMMOMY, ABHJIOCb pe3yJIbTaTOM HCKYCCTBEH- 
Horo OGOcTpeHHA PpaHHUbI CeMMMCHTALHH 3a CUCT HAJIMYHA OTHOCHTEJIbHO OOJIb- 
moro rpayMeHTa BASKOCTH B CHCTeMe pacTBOp — pacTBOPHTEeuIb. 
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ornagn Akagemuu nwayr CCCP 
1957. Tom 115, Ne 1 


XHMHYECKAA TEXHOJOTH A 


se 


A. B. PYHEBA, M. C. MOJIEJIb u T. 9. MAJIBILUEBA 


HOBbIE BY)IbIl TBEP/bIX PACTBOPOB B BbICOKOTHTAHOBDbIX 
is IJIAKAX 


(IT pedcmaeaexo akademuxom HM. Il, Bapduxrtim 1 X 1956) 


Muxpoctpyktypa x (basopbili CocTaB BbICOKOTHTAaHOBBIX LIaKOB HeOJHOKpaTHO 
OblIH IIpe4MeTOM H3yYeHHA COBETCKHX HU 3apyOe@xHbIX uCCMeMOBaTeeH. OqHaKo 
BONPOCbl MHHepasooOpas0BaHiA B MHOFOKOMMOHCHTHbIX CHCTeMax, KaKHMU 
ABJIAIOTCA BbICOKOTHTAHOBHIe IaKH, JO Cero BPeMeHH H3YYeHbI JaseKo He JO- 
CTaTOUHO. 

B 3aBHCHMOCTH OT YCJIOBHH KPHCTaJJM3alluu, XMMMUECKOPO CocTaBa, a TaKxe 
TemlepaTypbl H peXKUMa IWlaBKH UpesBbluaiHo CHJIbHO MeHseTCA (basoBblit Co- 
cTaB wulaKoB. JlaleKo He Bce KpucTaIMueckne (pa3bl, OOpasyioulMeca B HepaBHO- 
BeCHBIX YCJIOBHAX KDPHCTaJJIM8alMM BbICOKOTHTAHOBbIX UIaKOB, W3YYeHbI 
MME€IOT aHaJIOrOB Cpe MPpMpOMHbIX MuHEpasoB. 

HccneqopaHuad 10 OlpeesIeHHIO CTPYKTYPbI HM (asoBoro CocTaBa IPOMBILLJIeH- 
HbIX BbICOKOTHTAHOBBIX IlIakOB, mpoBexeHHbie B Mucruryre merasuiyprun 
AH CCCP Bp 1955—56 rr., nosBomMH OOHAapyxKHTb Hapayy c MMHepasamu 
rpylinbl aHocoButa co crpyKkTypou TisOs (' °) HoBbIM pA TBePAbIX pacTBOPOB Ha 
OCHOBe OPTOTHTaHaTa MarHus, WsIbMeHuTa U Ti2QOs. 

TBepjble pacTBOpbl Ha OCHOBe OPTOTHTaHaTa MarHHu ObIIN OOHAPYKeHbI HaMH 
B CHJIMKaTHbIX THTAHOBBIX lllaKax, cofep»amlux oKoso 11% MgO u oxoso 
16% FeO (SiOz 12, TiO2 37, AlzOs 19, CaO 3%). 

Iloq MuKkpocKkonom TBepyble pactBoppt 2(Mg, Fe)O-TiO, mpeycraBujeHl 
HAMOMOP(HbIMHA HeMpospauHbIMH, OLTHYECKM W30TPONHbIMH, KyOMUeCKOrO ra- 
OuTyca KpucTatiamu (pvc. 1), OTMH4aIOWIMMHCA OT OPTOTHTaHaTa MarHHA 
*KEJITOBATO-OypbIM OTTCHKOM B oOTpaxKeHHOM cBeTe. IIpucytTcTBue xKeve3a 
B 9THX KDPHCTaslaxX MOATBepxKfaeTcA pe3ybTaTaMH OMBITOB BOCCTa- 
HopseHun ux upH 1100°. TIlocme 2-yacoporo BoccTaHOBHTebHOrO po- 
mecca B MaCCe BelleCTBa KPHCTAJIOB BbIJeIANOCh OOJIbUIOe KOJIM4eCTBO MeTAaII- 
JIMYeCKOLO 2KeMe3a B BULe KOPOJIbKOB HM OTOpOUeK (puc. 2). C pyro cropousl, 
PeCHTTEHOBCKHM HCCJeEAOBaHNeM ObIIO YCTaHOBJIeCHO, YTO 3TH KPHCTaJIbl HMeIOT 
CTPpYKTYPy OpTOTHTaHaTa MarHua (cM. Tad. 1). Takum oOpa30mM MoxHO nper- 
MowaraTb MPHHae*KHOCTh 3THX KPHCTAaJJIOB K HOBOMY THHY TBepfbIX PacTBO- 
pos — mexny 2MgO-TiOz u 2FeO-TiOz. Ilocnequaa casa (2FeO-TiO2), 
JleTasibHo u3y4eHHaa H.M. Ilenoukunoit mp cocraBleHuu (MarpaMMbl COCTOAHMA 
cuctempr FeO—TiOsz (7), KpucTtammusyerca Tak »*e, Kak 2MgO-TiO2 B kyOn- 
yecKOH CHHTOHHH HW UMeeT BeCbMa OJIM3KHe K OPTOTHTaHaTy MarHHA MeXKIVIOCKO- 
-CTHbI€ PaCCTOAHUA. ITO OOCTOATEMbCTBO NOATBEPAaeT BEPOATHOCTH OOPasoBaHHUA 
TBepIbIX pacTBopoB 2FeO-TiO2 — 2MgO-TiOz B umpoKux mpeyeax. 

Tpepapie pacrBoppt Ti2Os Ha OCHOBe HJIbMeHHTa OOHapyxXeHbI HaMU B CH- 
creme TjO,—Ti,Os—FeO—SiO2z B o6macTH BbICOKOrO COfepxKaHUA OKHCJIOB TH- 
rana (TiO244—53, TizOs 35—44, SiOz 3, FeO 8%). Ora thasa xapaxrepusyerca 
TIPOM@2KYTOUHBIMH CBOHCTBAMH M@XKy HJIbMeHUTOM UH TieOs. B orpaxkeHHom cBeTe 
OHa HMeeT KOPHUHEBATO-CepylO OKPacKy C 3aMETHBIM IJIeOXPOM3MOM OTpPaxeHHs 
OT KOpH4HeBaTO-ceporo Ao posoBaTo-ceporo wWBeTa. B ckpenlieHHbIx HMKOJIAX 
HaGslOLaeTca 3aMeTHIM sddekT aHnsoTpomHnu. B npoxoAuleM cBeTe COBepIIeHHO 
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HellpospauHa. OcHOBaHHOoe Ha pesy/bTaTaX MMHEepasOrMyecKoroO MCCeMOBaHHA 
mpewqnomoxenuve, uTO WaHHasd (basa ABJIAeTCA TBeEpAbIM pacTBopoM Ti2Os B HJIb- 
MeCHHTe, MOMTBEPAMIOCh PeCHTTeEHOBCKHMM UCCeLOBaHHAMM, OOHAPy2KMBIUHMH 
Ha jleOaerpaMMax OOpa3llOB CTPyKTYPHble JIMHHM WIbMeHUTa (CM. TaOuJI. 2). 


Taoauma 4 Dia Orn a2 
@Ma3o0Bbili cocTaB THTAHHCTOrO Waka NO @asosplit cocTaB Waka BCHCTeMe FeO — 
peHTeHOBCKHM JaHHbIM (COCTAB B IIPpOUCHTax: TiO2— Ti,Os— SiO, mo peHireHoBCcKHM 
MgO 141, FeO 16, SiO, 12, TiO 37, Al,O3 aHHbIM (COCTaB B MpoOleHTax: FeO'8, SiO; 4, 
19) CaO" 3) AGO GRE4, KOs SSG) 
aA d,A d, A d, A 
ge | Bo loeb ge| gs |ja| £ | $s| gs 
5 ° ita 5 fe) BE 
=| ES and 5 es Qa 
Eas oe 2 |5,29 4} 1,43 1,43 
2 |4,88 4-83) | noo) |Meat eno 
1 |4,36)4,5 317536) aso MSG 
aie “Aber ae 1 | 4)06 1/4,33 (4,331 1,33 
2/4,83 | 4,83) 4,83 /4 14,31 |4,31 | 431 3 13'6613.7 114.32 1°34 
5 |3,44| 3,46 Sf ees) (ia PAS | aS: 3 4a 3 46 12/430 1°29 
113,281 3,30 311,26 4.26 ; : : : 

; ’ g ’ De one. Sa) Iesinal ses 1,28 
Aa Se Ahi Py Al OME, | 4h Ye 4 13°16 ? 114/96 14.27| 
DA ee aacloy Aas}. Wee | alae ial 2 | al anil 4.1302 29.98 13141.95 11°294]4.24 
2 2,86 | 2,85 214,20 |1,20 4 |2,75|2,73| 2.72 |41|4.23 1,29 
AND te |e U2 PN ale as ale salts} 2 12’62| 111.49 14.2014 .49 
8 || as PAE NEU U5) els) 1 12°59 oq 47: hapaqe 
312,45) 2,44) 2,43) 4414 1413 ni 9 54 253 21446 14°41514.45 
aa olen, 143 42.47] "| 2,44 |4] 4,40 [4,14 | 4,09 

tate ri 1 | 2.35 2,36en.4|1,08 |4.07| 4,07 
PPA 03) 2.(0)5) 2|41,062) 1,07 | 1,06 1 |2'94/2 93 214'04 14.05 104 
414,9514,95 24,051) 4,06 5 9°19 216111403 ; 1°03 
bay th Shee ae Sir 1}41,042) 1,04 ; 208 2'05 1214’ 02 14 
211’84| 1/84 1| 1/023] 1,03 a ee 
are ae a ardor 2.| 2,02 | 203s 2. 005-2 VOL 992i 4s 00 OR992 

Bleed ed 2/1/97 1.95 |2| 0,982 0,978 
fae 1,72 |3}0,996) 0,992 ; 1 3 ; 

: A 2 , : 3 11,88 1,87 | 2|0,966 0,957 
SAGO ie 65 210,975] 0,978} 0,975 : Yee 1 : 

2 ? , ’ ’ 3 11,86/1,86) 1,85 | 110,946 0,944 
4(4,62)4,62) 1,62 |2)0,971 : y 3 p ’ ; 

; Pea # ; De est {e389 | 2 OegS2 0,928 
Seam Se 2.| 0,954) 0,957) 0,955 6 4°7014.711 4.72 1110993 0'923 
ZA SAN 4 2| 0,941] 0,941) 0,944 6 1671” 1°65 91079415 0912 
ANAT 52 WA 52. 2| 0,930) 0,928} 0,927 6 1°6211.62| 1°62 1210907 ’ 

5 /4,48/41,47) 1,49 |3)0,924) 0,923 5 Soke 1°58 1110'908 
OL AAR a3 3| 0,918) 0,942 1°55 1°54 1410'903 0.902 
2|1,42 1,42 |110,909| 0,902 ellen ies , , 
DART aos 1 | 0,908 9 1°5014.50| 4°51 

5 {4,47|41,46| 4,47 


Tpepyple pacTBopbl Ha ocHOBe cTpyKTypbl Ti2zOs pH NomwHOH aHasoruu o6- 
JIMKa TIPeCTaBJIAIOT CYMLECTBEHHOe Pa3sJIMUMe OMTHYeCKHX CBOHCTB C KPHCTaJ- 
muecKOH MOJyTOpaoKucblo THTaHA. B oTMuHe OT MOCcMeAHeH TBEPJIble pacTBOPbI 
Ha ocHope TizOs xapakrepusyroTcs Oosee ca6bim adpdeKTOM aHH30TpONHH u 
Ooulee CaOOM OTPaxaTeIbHOK cnocoOHocTHIO. M3Mepenusd noKa3asu, uTO R TBep- 
bX pacTBOpoB Ha ocHoBe Ti2zOs paBHo 8—9%, Tora Kak R KpucTamMyecKoH 
MlOJIYTOpaOKHCH THTAaHa B 3aBHCHMOCTH OT OPHEHTHPOBKH pa3spesa paBHsAetca 12— 
14%. M3mensetcs H XapakTep OKpaCKH B OTParKeHHOM cBerTe. B oTmMuHe OT APKOM 
OpaH2KeBo-KpacHoOH WM KPeCMOBO-xKeJITOH OKPacKH KpucTaswMueckoH Ti2Qs, 
TBepble pacTBOpbI Ha OcHOBe Ti2zOs uMetoT Ooslee TYCKJIbIe (PHOMETOBO-cepbie TOHA 
IPH CYXHX OObeKTHBAX HM KOPHUHEBATO-6ypble Np HCCeLOBaHHH C MMMepcuel. 
B npoxof#ujeM cBeTe TBepAble pacTBOpbl Ha ocHOBe TieOs coBepuieHHO Henmpo- 
3pauHbl. 

CucTeMaTHyueckoe HCCJIeOBaHHe IIaKOB, COepKalllMx TBeEPAbIe pacTBOpbl 
Ha ocHose TizOs, No3BOHIO OOHAPyKUTb BCIO TaMMy MOCMeIOBATeJbHBIX Me- 
pexoyoB OT KpuctTasIMueckKoW Ti2zOs Jo coeqMHeHHA, OTBeuaollero 0 ONTH- 
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K cmamee I. IT. Boposuxosott u M. H. Kopcyxckoeo, cmp. 75 


Puc. 1. Yeenuyennpiit cunmox cnekTpa repManua 


] cremte A. B. Pydneeoti, M. C. Modeao u T. A. Maaowmesoti,gcmp." 141 


Puc. 41 Rica 


Puc. 3 


5 Fe)2TiO,g (a). O6pasen Ne 356. OtpaxkeHHbili cBeT. 300 
ee cae eae eae es (a) no kpuctannam (Mg, Fe)s-TiO, 8 BocctaHopneHHoM 
c. 2. Tceszomop¢o umake. O6pasen Ne 274. Otpaxennplli cBet 300 


OB, CofepxKaulHxX TBepBIe pacTBopbI TizOs— 

Mbl BbICOKOTHTAHOBBIX IJaKOB, CC 

Ve ie nonce a — oOpasell, cogepamuh a-TizO3, 6 — wax Ne 139, ¢ — anocosuT 
e, ’ = ° 


DAH, [r. 145, No 4 


€CKHM HM PeHTTeHOCTPyKTYPHBIM XapaKkTepucTuKaM reikunuty (MgO-TiO2) 
ABYOTPaxKeHHeM OT PuomMeTOBO-ceporo 0 KOPH4HEBATO-ceporo WBeTa H OTCYT- 

CTBHEM IWBETHOFO atpekta aHusorponun. ITO IIPHBOAMT K BbIBOLY O MepeMeHHOM 
ocTaBe KPHCTAaJIJIOB H30MOpHOro psa TizO3s — reiikumur. XUMHYECKHH CocTaB 
Come AOBAHHbIX WWAKOB OKasaJics (B Ipomentax):TiOs or 65 No 85, FeO or 0,570 

10, SiOz or 4 go 8,Al2O3 or 7 no 10, MgO or 7—8 no 15, MnO or 1 no 5 u CaO 

mg 1 jo 5. 

Ta6auna 3 


@asoBpllt cocraB BbICOKOTHTAHOBOrO IlviaKa Ne 139 (cocraB B Mpoweutax: 
TiO, 71,4, FeO 3,29) 


d, A Gh IN 
NENG G sin 6 —— Noe G sin 6 
: maka Tiz0; | Ti,O,; maka | TizO, | Ti,O, 
1 SiiivOst59 | udsase 4,8 || 35 4) 10620) | 1528, | Aeooe | aoe 
2 2 0,168 | 4,50 4,4 36 2 0,633 | 1,22 lie 
an 4 0,180 | 4,27 37 4 | 0,640 4 1.20 1,20 
4 4 0,197 | 3,94 38 2 | 0,648 | 1,19 41°19 
5 il 0,214 3,64 39 4 GO 600" 17467 a et6 
6 5 0,221 | 3,48 3,46 | 40 1 OO | at a AS; 
7 2 0,231 3,39 3,30 || 44 i} 0,684 | 1,12 al als 
8 2 0,262 | 2,93 42 4 0,699. lie dts Ste? 
s) 5) 0 200 eines 7 12 6812.72 ft 248 2 Oso |) Oe OS 
10 4 0,301 2,04 | 2,52 44 2 ON Sen en OZ LOT 
14 3 OFSl om 2646 2,44 |} 45 2 0,728 | 1,057 |1,06 | 4,06 
12 3 Opes | 2B 2,37 || 46 2 0,737 | 1,044 1,04 
13 el ORS o4 | 2 50. DOF 47 2 | 0,746 | 4,034 1,03 
14 Zee OM OTO Mm in2 108 2,05 || 48 2 0,759 | 1,044 Ae Od 
AS a 0,382 ZO 2,00 49 4 OF 767) 1003 0,992 
16 4 0,393 1,96 Al Sy] BC 3 0,776 | 0,992 |0,98 | 0,978 
17 BO AAO 87 1,87) 54 2 | 0,794 | 0,969 |0,96 
18 Se), 2g at 84 Ss] 85 52 4 | 0,807 | 0,953 0,957 
19 4 0,443 | 1,74 £73158 a 0,819 | 0,939 0,944 
20 4 0,456 | 1,69 | 1,68 54 4 0,822 | 0,932 0,928 
a4 4 | 0,467 | 1,65 1,64) 55 4 | 0,834 | 0,923 |0,920] 0,923 
22 4 | 0,473 | 1,63 | 4,62 | 1,62] 56 4 0,841 | 0,915 0,912 
23 3 | 0,483 | 1,59 1,60 | 57 4 | 0,856 | 0,899 0,902 
24 5 | 0,499 | 1,54 1,54 |) 58 & +), 867 10,887 0,892 
25 49)\0.506 4°52 1,52} 59 3 | 0,876 | 0,878 | 0,874] 0.880 
26 4 Oyety | 4.49 11029 50.1 60 4 0,884 | 0,870 0,878 
27 3 0,525 1,47 | 1,47] 1,48 || 61 4 0,891 | 0,864 0,870 
28 BEL OO MIRON W443 1,43 | 62 25 Vi 0700S GeO) 652 0,853 
29 2 OF 549) 1 4.40 1,40 || 63 2 0,909 | 0,846 | 0,840] 0,840 
30 2 0,563 ae | Way 64 2 ORO LOM Onsen 0,835 
34 4 | 0,568 | 4,35 {735 |. 65 1 | 0,927 | 0,830 0,834 
32 4 0,586 1,34 66 il 0,932 | 0,826 | 0,820 
33 2 OroCom ied 30) IL 2S) || Ce 3 0,941 | 0,818 0,818 
34 4 0,641 2 Ope alee 70 7 0,957 | 0,804 0,805 
74 2 0,960 | 0,804 
12 2 0,968 |-0,795 0,798 
73 2 | 0.974 10.792 0,798 


PeHTreHOBCKOe HCCJeJOBaHHe UWWaKOB, COepxanlMx OMNMCHIBaeMy!O MH- 
lepaJIbHyI0 (pasy (OblI0 aHaIN3HpoOBaHO 8 OOpa3loB), NOATBeEpAUIIO lIpucyTCTBHe 
| HX Hapsly C aHOCOBUTOM TBepAbIX PacTBOPOB rpynubl wbMeHuTa B Ti2Os 
CM. TaOuI. 3 uw puc. 3). OMHOTHMHOCTh K PUCTAJMMYeCKOH CTPYKTYPbl BCeX MHHE- 
aJIOB WJIbMeHHTOBOH rpyubl (KpuuTonuTa FeO-TiOz, retikumuta MgO-TiOs 

mupodanuta — MnO-TiOz) genaer BecbMa 3aTPyHUTebHbIM HeHTH- 
MKallMiO HX TO peHTTeHOBCKHM JaHHbIM. Crenyer OTMe€THTb, YTO MEXKIWIOCKOCT- 
ble PaCCTOAHUA MH COOTHOWICHHe HHTeHCHBHOCTeH JMHHH Ha peHTrTeHorpamMmax 
MeIUAHHbIX KPHCTaJJIOB U30MopdHoro psya TizOs — rpynna WJIbMeHUTA B O]- 
UX CyuaHx MpHOMM*KaIOTCA K TAKOBbIM JIA KpUucTadMyecKoro TisOs, a B 
PyTHX JIS MHHepasOB PpyMMbl HJIbMeHHTa. 
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Takum o6pa30M Kak ONTH¥eCKHe, TaK H PCHTTEHOCTPYKTYPHble XapakTepH- 
CTHKH IIPHBOJAT K BBIBOLY O CYULeCTBOBaHHM HelpepbIBHOTO pAa TBEPbIX pac- 
TBOPOB MexKLy TizOs3 H MHHepalaMu rpyUlIbl WJIbMeHHTA, HIM TBEPAbIX paCTBOPOB 
TizOs—(Fe, Mg, Mn)O-TiOz. OTm TBepyble pacTBOpbl, KaK MMHepaJIbHaw 
(paga, OOHapYy2XKeHbI BIepBbIe, TAK KaK JO Cero BpeMeHU ObIIO U3BeECTHO OOpaso- 
BaHHe TBePAbIX PaCTBOPOB HeOrpaHHYeHHOM CMECHMOCTH TOJIbKO MexKIy MHHE- 
palaMM PpyIlbl MbMeHUTa (KpHuTOHUTa, relikumuTa, NMpodaHuta), a TaKxKe, 
pH BbICOKAX TeMMepaTypax, MexKy WIbMeHuTOM (KpHuTOHUTOM) HW Fe2Os. 

Ha mpuMepe u3y4eHHbIX [1IaKOB OblIO OOHAapyxKeHO BeCbMa IlIMpoKoe pac- 
IPOCTPaHeHHe B BbICOKOTHTAHOBDIX lJlaKaxX 9TOFO HOBOFO BHa TBEPAbIX PacTBO- 
pOB pu y4acTuN B COcTaBe PpyNMbl HIbMeHUTAa, CYA 10 XHMMYECKOMY COCTaBY 
WWwIaKOB, Kak relikumuta (MgO- TiOz), Tak uw KpHuToHuTa (FeO-TiOz) u mupo- 
cbanuta (MnO- TiOz). 


Sakmwueune 


B pesysbTaTe MpOBeeHHbIX HCCJIEOBAaHHH OTKPBITbI H U3Y4eHbI HOBBIe — 
PALbl TBEPALIX pacTBOpoB HeorpaHHueHHOH cmecumocTu: 1) 2MgO-TiOz — 
2FeO-TiOe u 2) (Fe, Mg, Mn)O- TiOz — TizOs. 

Hacrosimee uccmeqoBaHHe moKa3aJio, 4TO HapsAyy Cc paHee OTKPHITbIMH HU 
ONHCaHHbIMH B JIMTepaType TBepAbIMM pacTBOpamMu cTpyKTypbI TisOs (aHoco- 
BUTa) BHOBb OTKPbITbIe CMeWaHHble Kpuctamipl 2Z4gO TiOe —2FeO TiQs2 
u (Fe, Mg, Mn)O-TiOz — TieOs urpator TaKxe BeCcbMa CYII€CTBEHHY!IO POJb 
B (a30BOM COCTaBe BbICOKOTHTAHOBBEIX IW1aKOB. . 

K sTomy Hao o6aBuTb, UTO HanGosee paciipocTpaHeHHaAd CusIMKaTHad casa 
BbICOKOTHTAHOBBIX IJIaKOB — THTAH-aBrHT TakxKe pelcTaBAeT CoOoK TBeEpbIH 
pacTBOp CJIOXKHOFO COcTaBa, NOCTPOeCHHHIM No THMY WenoueuHO CTpyKTyPbI aHH- 
oHHOro paguKasa (Si, Al)2Oc. 


Wuctutyt metanmyprun um. A. A. Batixopa Ilocrynuno 
AxajemuH Hayk CCCP 27 IX 1956 
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oruano Akanxemun Hayk CCCP 
1957. Tom 115, N 4 


PEOOLHA 


A. T. BABAEB 


TEPPHPEHHO-MMHEPAJIOPHYECKHE MPOBHHILMH MEJIOBbIX 
OTJIOQKEHUM FOrO-BOCTOUHONM 4ACTH CPEJHEH A3MH 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 II 1957) 


TeppureHHo-MuHepasiornueckoe palionupoBaHue oOsacTell pa3BHUTHa oca- 
OUHBIX TOPO B NocmeMHHe TOAbI WOMyYMO WHpokoe pacupocrpanenue. Jro 
ampaBsIeHHe  JIMTOJOrMYeCKUX  HCCeAOBAHH Onllo GecTamje pa3sBuTO 
. Il. Barypuusm u nomyunso Beeobmee mpu3Hanue. 

IIpuMenutenbHO K OcajOuHbIM OOpasoBaHusm Ys6ekucTaHa HO,OOubIe uc- 
1€OBaHUA BiepBble Obl yayHo BenowHeHE! A, M. [a6pusmbanom (°), n03%Ke 
HaJIOTHYHbIe HCCC LOBAHHA ObIIM MPOMOJI2KeHbI ero CoTpyAHuKamu (4), a TaK2Ke 
[. MH. [pugquespm (’), Ho Taxoro Tuma ucceqoBaHnit B Cpequeit Asun mpose- 
HO BCe 2%Ke HeMOCTAaTOUHO. 

B WaHHot 3amerKe oO6o6maetca MaTepHaa Tio 1500 uMMepcHOHHBIM aHamu3amM, 
IMOJIHCHHLIM ABTOPOM 3a TOJbI HCCIeEOBAHHA HM JIMTOMOFHU MeJIOBbIX OTJIO- 
CHHH pasJIMUHEIX OOacTreli CpeqHe Asuuu. 

AHaJH3upyA KauveCTBeHHbI MW KOJIMYCCTBEHHBIM COCTaB MHHepaJIOB MeJIOBbIX 
‘JIOMKECHHH STHX OOsAacTel, MbI yOeMNIMCh, 4TO IPH BbIAeTeHHU accouNalh o6- 
YMOUHBIX MHHepaJIOB TaBHOe 3HaveHHe TPHHaWIexKUT MHHepallaM TAKeON 
DaKULHH. 

BelymiuMu TeppHreHHbIMM KOMMOHEHTAaMH JIerKOH pak MOCTOAHHO OKa- 
IBaIOTCH KBapIL H MOueBbIe IMaTbl, @ B HeKOTOPbIX CJyYaAx OOOMKH 
TaMopduyeckux u stpy3uBHbIx Nopox uv cmu0pE. Mas KapTuna Hadmofaerca 
TAKEeION (pakuuMu. Oka3biBaeTcCA, YTO ACCOMMAMMM TAXKEJbIX MHHEPaJIOB pas- 
['MHbIX PaHOHOB pacCMaTpHBaeMOH TePppHTOPHH aslekO He OMMHAKOBHI. B usy- 
HHOM HaMM MaTepHaJle MOXKHO BbIACIHTb JCBATb OCHOBHBIX THNOB accolMalnu 
JIOMOUHBIX MHMHepasIoB TAKEO Cpakiuu. 

I Tun accolwuauun noKasaTeieH JIA MeNOBbIX oTOmKeHHM IIpuTamKeunt- 
ol Mempeccuu, OH xXapakTepH3yeTCA BbICOKHMH COep2xKaHHAMH IWMPKOHa, 
aHaTa, allaTuTa, 91MLoTa M OTYACTH CTaBpouuTa. B COOTBETCTBUM C H3sI0x%KeH- 
IM, OOACTh PaCIPOCTPaHeHHA MEJOBbIX OTJIOMKEHUM C STOW aCCOlWMalWeH MbI 
WeAeM KaK YTpaHaT-IMpKOH-anaTHT-S9NMAOTOByIO TeppHreHHO-MuHepasorn- 
CKYIO IIPOBHHUHIO, 

TeppureHHple KOMMOHEHTEI Mesa STOM MPOBHHIMH BOSHUKJIM B mpollecce 
3PYUICHHA MameosolicKux OTNOxKeHU KypamMuHcKoro xpeOra, OTYACTH Take 
p Kapa-Tay. ¥ 

Il run accouualluu XapakTepusyeT MeJIOBbIe OTJIOKeCHHA FOxHOK Pep- 
Ibl HU MOKA3aTeJIeH MOBbILICHHbIM COep2xKaHHeM MarHeTHTa, WMpPKOHa, TYPMa- 
Ha, TpavatTa, 9mMfoTa, cTaBposutTa wu OvoTuTa. B MeHbUIeM KOMMYECTBe, HO 
0 2Ke BPeMA JOCTATOYHO YacTO 3ecb BCTPeualoTCsA allaTUT, ToNas, AucTeH, Py- 
1, WMKoTUT. JlaHHad accouMalusaA XapakTepHa, OMHAKO, JIMIUIb AA MCMOBbIX OT- 
Keon IOxHoli Pepranbl; B IOrO-BOCTOUHOM H B CeBepHOU @epraue, Kak BBI- 
ieno A. M. AxpamxojpKaespi ('), HaGwliojaeTCH COBepuIeHHO HHax accomMa- 
4. Paiioubt pacnpocrpaHeHua Meyla C YKasaHHOM accolMallMel OOMOMOUHEIX 
HepaloB TAKEO PpakunH OObEAMHEHI B SIIMAOT-TYPMa/MH-WMpKOH-Mar- 
‘UTOBYIO TeppHreHHO-MHHepasOrHyecKylo MPOBMHIHIO. Munepasbuple 06- 
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JIOMKM Mesla 2TOM MPOBHHIMH MpHBHeCeHb! ClOfa C 1ora, BOSHHKJIM OHH B TIpo- 
Ilecce Spo3HH [[peBHUX OCaLOUHbIX HU MeTaMOp@HYECKHX TOV, a TAKKE KUCIbIX 
M OCHOBHBIX HHTpy3Hil M UX 2KHWIbHbIX epuBaToB TypkecTaHcKoro u Anait- 
ckoro xpeOTos. 

Ill run accounaunu o6Hapy2KeH B MEJIOBLIX OTMOXKeHHAX SepaBLaHCKON ]o- 
juupl. Han6ouee xapakTepHbIMH MHHepaJlaMu 3]eCb ABJIAIOTCH: MAarHeTHT, WMp- 
KOH, rpanat u TypMaJMH. OOulacTb pacnpocTpaHeHuad AaHHOH accolMallMn Orpa-— 
HHUMBaeTCA SepaBUlaHCKOl JOMMHOM, Kya OOJIOMONHbIe MHHepaJibHble YacTH 
jlocTynasiu Cc ceBepa B Hpowecce paspylieHHA TpaHHTOHOB MW BMeMalOUIMxX UX 
MeTaMopduyecKux TOs, Maseo3oa Typkecranckoro xpe6ra. Mesospie oTJI0-— 
WKeHHA GepapmiaHcKol JOMMHbI OObeAMHeEHbI B TYPMaJIMH-rpaHaT-WHPKOH-Mar- 
HeETHTOBYIO TeppHreHHO-MHHepasorMyeckyio MPOBMHILHIO. 

IV run accouualuu OOOMOUHEIX MHHepasoB TAKeNOH PpakuWMH Xapak- 
TepeH JIA MeJIOBbIX OTMOXKeHHH Yoro-3anagHHIx oTporoB TuccapceKoro xpeora, 
OTMMUAeTCA OH B epBy!lO OYepesb OGOralleHHOCTbIO HEKOTOPbIMH YCTOMYMBEIMH - 
MMHepasiaMu. 

TlocroAHHEIMH KOMMOHCHTaMH TAKEION PpakWMH ABJIAIOTCA Take TYPMa-— 
MH, XJOpHT uw rpaHaT. Paspespl Mevia toro-3analMbix orporosp TuccapcKoro 
xpeOTa oOObeMHeEHbI B TePppHreHHO-MMHepasOrHyecKy!O NPOBMHIUMIO ycToHuH- 
BbIX MHHepasloB. OOJOMOUHbIe MHHepaJIbHbIe YaCTHIUbI Mea STOH MPOBMHIMH 
IIPHBHECEHbI B OOMACTL CEMHMEHTAUHH C CeBepa, PIaBHbIM OOpa3s0M CO CTOPOHHI 
Tuccapcxoro u SepaBmaHcKoro xpeOTos. 

Oyuako cpefu aklleccopoB nopod, clararomux Tuccapckul xpe6er, oTcyr- | 
CTBYe€T TYPMaJIHH HM OUeHb MaJIO pacnpocTpaHeH rpaHaT. B cBa3u C STHM TPH: | 
XOJMTCA pesmouaraTb, YTO MOMHMO CCHOBHOrO UMCTOUHHKAa MMTaHHA MHHE: | 
PaJIbHbIMH OOJIOMKAMH CYICECTBOBaJIM TakKe JONOJHHTeIbHbIC, KOTOPbIe, Be | 
POATHO pacnonarasmucb B OOnacTH Ilamupa u JlapBa3a, re H3BeCTHBI OoraTie | 
TYPMaJIMHOM TpeH3eCHH3HPOBaHHble HHTPY3HBHbIe Tesla. | 

TakuM oOpa30M, JaHHaAd TeppHreHHO-MUHepasorMyuecKad IIPOBHHUHA ABé | 
JIA€TCA CJIOKHON (°). 

V THN accolnalnu OOHapyxKeH B OTJIORKCHHAX Mea 1OXKHbIX uacteH By- | 
xapckoH Jenpeccuv. Ota accouMaluA NoKasaTesbHa OOOTAalleCHHOCThIO TAKEJON | 
(ppaklWuy Kak yCTOMUMBbIMH (IIHpKOH, PpahaT, TYPMaJIMH, PpyTHJ), Tak uw HeycTon- | 
YMBbIMH MVMHepasiaMu (amaTHT, 9THMOT). 

Mbt BbieAeM 3feCb SMHAOT-allaTHT-TyPMaJIMH-rpaHaT-IMPKOHOBY10 ac: | 
counaunio. IlockoubKy OOslacTb pacnpocTpaHeHuA JaHHOH MMHepasOrMyecKol | 
accolMalun CBA3aHa CO CJleyiollel Kak OOMHOCTbIO HCTOUHHKAa MMTaHHA, Tak} 
WM 3aKOHOMEPHOCTAMH KOJINYECTBCHHbIX WH Ka¥eCTBCHHbIX H3Me€HeEHHH TeppHreH- 
HbIX KOMIIOHCHTOB, Mbl paCCMaTPHBaeM ee Kak JOKHYIO 9MHMOT-ala- 
THT-TYPMaJIMH-rpaHaT-WHPKOHOByIO NoxMpoBununio Byxapo-KapmimucKol Tep-| 
pHreHHO-MuHepasiormueckoH TIpOBHHIH. aE 

VI Tun acconnalun OOMOMOUHBIX MHHepasoB TaxKeION PpakunMu OObeqH-|) 
HAeT PaSPe3bI MCJOBbIX OTJIOXKeHHH CeBeEPHbIX YacTeli ByxapcKol Menpeccuy 
M HEKOTOpbI€ paspesbl Mesa CTenHOli NoMocbI. MenoBbie OTNO%KeHUA BCX STAI 
PaHOHOB OTMMUAIOTCA NOCTOAHHOM OOorallleHHOCTbIO MarHeTHTOM, UWHPpKOHOM| 
TYPMaJIMHOM, MYCKOBHTOM, CTaBPOJIMTOM, rpaHaToM. Paspesbl Mesa ¢ aHHOl 
MUHepasorMyeckOH accolmalvel Mbl OObEAMHACM B CeBePHYIO HIM JMCTeR)). 
CTaBPOJNT-MYCKOBHT-IIMPKCH-MarHeTHTOByI0 TompoBununio Byxapo-Kopuma] 
CkOH TePppHreHHO-MHHEepasiorMyeckOH NpPOBHHIMM. t, 

Hcrounnkn o60mMouHOrO MaTepnana Mejia JaHHOM NpoBuHWMAN pacnonarad, 
JMcb B OONacTH xpe6Ta Hypa-Tay u Supa6ynax-3udsTqMHcKuXx Trop, re mH 
POKO PaSBUTbI Pas/IMYHbIe H8Bep2XKeHHble HM MeTamopduueckue OOpasoBaHHA Mah}, 
JIeO3OHCKOTO BOspacTa. 

Vil run accomnannu oObequHAeT paspesbl MeOBEIX OTIOKeHU Kpisbl i} 
Kymos. XapaktTepHol ocoGeHHocTbIO JaHHOH accounaluu sABMAeTCA peo}, 
NaNaroulad POb YCTOMYMBHIX MHHepasioB. JA ITOH acCcOMMaUHH NOKa3aTe/IbHbh. 
IMPKOH, MarHeTHT, TpaHaT, TYPMaJIMH, CTaBPOMHT, PYTHJ, CmOAbI, NpHuell 
B H€KOTOPbIX PaHOHaX COJep%KaHne pyTHa ocoGeHHO NOBLIUeHO. YuytpiBal 
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newupuky MuHepasoruyeckoro coctaBa LaHHoli acCOUMallWH, BbIpakaronly1ocs 
4aCTHOCTH B OLLYTHMOM ee OCorameHHU pyTHJIOM, palionbl pacnpocrpaHeHus 
TOM accolMalluH Mbl OObeqMHAeM B CJIOAHCTO-CTaBPOJINT-Ty pMaJIHH-rpanatr- 
YTHJ-IMPKOHOBY10, WIM xe KuisbiiKyMcKyio TeppHreHHO-MuHepamorMyecky10 
PpOBHHILHI0. 
| Ilo Bcet BepoaTHoctu, KxispikyMcKy!O NpOBMHITHIO clleqyeT paccMaTpuBaTb 
KaueCTBE COKHOH TeppHreHHO-MUHepanornuecKoli NPOBHHLUH, MOCKOJIbKY 
aKTHyeC KUH MaTepHal CBYACTEIbCTBYET O BJIMAHHH HECKOMbKUX MCTOUHNKOB 
uTaHHaA (1OxwKHAA Nepndepua Ypano-Cu6upcxoit SUMTPepUHHCKOH mWlaTdpopMbl 


50 100 150 200Km 
( — ——— 


hi Bepaguiar ro A 
gs ee 


Pure. 1. TeppurexHo-munepasoruyeckHe MpOBHHUMH MeJOBbIX OTIOKeHHU Sanaz- 
Horo Y36ekuctTaHa: J — o6acTH pa3MbIBOB; 2— HalpaBeHHe cHOCa MuHHe- 
PanbHbIX OOnOMKoB; 3—1/ — TeppHreHHO-MHHepasorMyeckhe TPOBHHUMH: 3 — 
| 3THAOT-TYPMaJHH-NHpKOHOBAA, 4 — TypMasHH-rpahaT-WHpKOH-MarHeTuTOBAA, 
5 — TypMaHH-lMpKOHOBaA, 6 — amaTHT-rpaHaT-WMpKOH-3NHAOTOBAA, 7 — cw0- 
JHMCTO-CTaBPOJHT-PpyTH-WHPKOHORAA, & — CHeH-3MuLOT-PyTHJ-cTaBpOJHT-WMpKO- 
HoBas, 9 — cnioguctaa, /0 — Oyxapo-KapWHHCKaA NPOBHHUAA, anaTHT-TypMa- 
JIMH-rpanaT-lupKoHOBad mogMpoBuHuua, 1] — Oyxapo-KapmMHcKad NpoBHHHs, 
JMCTeH-CTaBpOJIHT-MyCKOBHT-HIHPKOHOBaA NMOMPOBHHUH A 


-apxunemar ocrposoBp — Bykau-Tay, Tamgpi-Tay, KyspmxKyx-Tay uu gp.). 
VIII run accouuayuu xapaktTepu3yer paspe3bi Mesa [luTHakcKoro pait- 
4a. Secb POCHOACTBYIOT CIOL, HO WIMPOKO pacupocTpaHeHbl Tak2Ke WUpKOH, 
ypMaJIMH WM rpaHar. . 

| Hlanupit Tun accolMalMH Wesecoo6pasHo MMeHOBaTb TpaHatT-TypMaJuH - 
UPKOH-CJIOAMCTHIM, a BCe pa3spe3bl MeJia C NOMOOHOM accolMalueh OObequHUTD 

CJHIOAMCTYIO TeppHreHHO-MHHepaJOrHyecKkyloO NPOBHHIMIO. 

IX Tu accolMaluu COJOMOUHBIX MHHEpaJIOB TAKeMON PpakuuMu OOHapy- 
€H B MCJIOBbIX OTJIOXKeHHAX MO nepudepuu xpeOta Cyuran-Yu3-Jlar u B G6o- 
e€ sanaqHBIx yuactKax. Pykopofamee 3HayeHve B STOH accolMaluu mpu- 
JWlexkKUT MarHeTHTY, WHPKOHY, rpaHaTy, CTaBpowuTy, pyTHy Hu 2mMpOTY. 
ObIMHbIM WICHOM JaHHOM accolMallHn AAeTCA TakxKe Cen. 

OG6acTb pacnpocTpaHeHHA MeJIOBbIX OTJIORKeCHHH C YNOMAHYTOM MuHe- 
NoruyeckoH accoWwMalueH Mbl OObeMMHACM B SIIMAOT-PYTHJI-CTaBpoOUT-rpa- 
T-I[MPKOH-MarHeTHTOBYIO TeppHreHHO-MUHepaJOrHyecKy!0 TMpOBHHUHIO. 
TloppnueHHoe coflepxaHue TakKHX MHHEPAaJIOB, KaK 9MMJOT, PyTHJ, cTaBpo- 
aT M TpahaT, NOSBOMAeT NpemnosaraTb, YTO aHHaA MMHepasoruyeckaa ac- 
WHallwA OOpasoBaHa B Npowecce SpO3HH MUTAaIOWleH MPOBMHIMH, CO*KeHHO! 


ios att 


3@/ICHOKAMCHHBIMH TOpofsaMu (S1MAOTH3HPOBaHHble OCHOBHbIe Sippy3uBbl), Me 
TaMOpduyecKHMH TOMaMA MW rpaHuTOuaMu. ¥ 

O6pamaer Ha CeOaA BHUMAHHe, B YACTHOCTH, KpatHan OeHOCTb Mesa TYPMa- 
JIMHOM HM MOBBIMIeHHad OOOFaljeHHOCTh 3THM MMHepasioM MeTaMopduyecKux 
Tom, Cytan-Yu3-Jlara. STH, a TakKe PAL APyrHX MMHepasorMyecKUX PaHHbIX 
HM B He MeHbIUeH Mepe aHamH3 (pallu, MOMHOCTeH uM UCTOpHu TeosorMyeckoro 
pasBUTHA JaHHOl OOacTH B MeJIOBOM MepHOL NOSBOAIOT HaM IIPHHTH K 3aKJIIO- 
YeHHIO, YTO MHHePaJIbHble OOJOMKH M@JIOBLIX OTJIOXKCHHM PaCCMaTPUBaeMOH MpO- 
BUHIIMM BOSHUKIM He 3a CUET paspyIeHHA Maseo3OHCKUX OTMIO*KeHHH CyviTa 
Yus-Jlara, a MpHBHeCceHbI ciojla H3 HHbIX TeppHTopHit. 

Bee u3u102%KeHHOe B OTHOLICHHH THNMOB accoluMalH OOJIOMOUHbIX MHHEepaJOB 
TAKeION (bpakilMu CYMMHUpOBaHO B BUC KapTbl TeppHreHHO-MMHepaJOrHyecKuX 
MpOBUHUMH Meta Y36eKucTaHa, mpelcTaBeHHoH Ha puc. |. 


VucrutyT reojormueckux HayK .locrymHs10 
Axanemun HnayK ApmCCP BL 957 
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LEOMOPH #1 


T. C. KABEEB 


O CEBEPHOM FPAHHLIE MAMKOLCKOFO MOPS HA JOHY 
Y CTAHHLbI POMAHOBCKON 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 II 1957) 


K Boctoky oT cTaHuub! PomaHoscKkol Ha o6oux Geperax p. Jona 6ypenuem 
XOPOMIO BCKPbIT pa3spe3 TPeTHYHbIX OTIORKeHUH OT BepXoB OyyaKCKOrO sapyca 
20lleHa LO NOHTHYECKOTO Apyca mwMoleHa. Ho paspespi WeBoro u MpaBoro Gepe- 
‘OB CYIIECTBEHHO OTJIMUAIOTCA B CBOeH CpefHeM uacTH, rye Ha eBOM Gepery, 
y xyTopa JloOpoBouIbcKOrO, NOABJAIOTCA OCaANKH CYOreOCHHKJIMHAJbHOTO Malt 
<ONCKOrO MOPA, OTCYTCTBYIOMIMe Ha npaBom Oepery. MomHoctTb ux 3yecb 66 o. 
3 70 KM K IOry MOLIHOCTb HX Oosee 260 M, a B Mpemroppax Kapxa3a, B oceBol 


a 0 2 4 6 8 10 12 14 16 18 ko ats 


/ipednonaenemoe nonoreHue 
bepeea maukonckoz0 Mopar << 
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Ello fa}o Bia le Cas 


Pue.| . [[pobunb, nokaspparomn npewmonaraemoe momomwenve Oepera MakkoncKoro 
Mopa Ha JJoHy K BocTOKy OT cTaHHub! PomaHoBcKoOl: a — mecoK, 6 — aseBpOTHT, 6 — 
rivHa, 2 — Mepredib, 0 — H3BeCTHAK 


acTH ipesropHoro mporHu6a, HECKOJbKO THICAY MeTPOB. TouHoe nosox*KeHHe rpa- 
HI{bI 10 sToMy npoduso (puc. 1) ycraHoBUTb He yaslOCb, TAK KaK COOTBETCTBY10- 
(we OCaKH YHUYTOXKeHbI 9po3uen p. Jlona B YeTBEPTHUHEIM Tepuon. B o61em 
wlaHe OHA CoBiaylaeT c ceBepHOl TpanHuue OCaKOB MaHKOMNCKOM CBUTbI, Mpo- 
onumot H. M. Crpaxosei (4) no p. Jlouy. Y M. H. Vpumenuxo (+) ona mpose- 
eHa HeCKO/IbKO 1oxKHee. JlaHuble, MOJYYeHHbIe 3a MOCMeELHNe FOMbI, WOKAa3bIBaIOT, 
TO Malikorickoe MOpe HMesIO 3aJIMBbI, pacriOvlOxKeHHble H ceBepHee p. Jona- 
CM. puc. 2). 

JlerauibHble naseo6oTaHuueckHe, MHKpodbayHucTuyecKHe HU _MuHepavloruye- 
KUe HCCeOBAHHA, NPOBeMeHHbIe 3a NOCMeLHNe TOAb! B STOM PaloHe, YTOUHHJIN 
rpaTurpacdbuyeckoe MowloxKeHHe OCaKOB MaHKOIICKOrO MOpA. Han6omee 4eTKHMH 
rpaTurpaduyecKMMH KOOPAMHaTaMH paspe3oB o6oux GeperoB SIBJIAIOTCH KHEB- 
KHe Mepresiu (Peasy ) c Han6oulee XaPakTepHON AJA HUX mukpodpayHon Lenticu- 
na (Marginulina) fragaria Gumb., Cristellaria dimorpha Tutkowski B HM3aX 
CKPLITOM TOJIUH HM CpefHecapMaTCKHe H3BeCTHAKH C PYKOBOAMeH ayHoli 
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Cardium fittoni d’Orb. u Mactra fabriana d’Orb. B Bepxax TpeTHUHBIX OCAKOB 
onucbiBaemoro mpodusia (cm. puc. 1). 


BeKpbitaad HW2Ke KHeBCKUX Mepreel 40-MeTpoBax TOA CepOBAaTO-3CJICHPIX 


PJIMHUCTBIX N@CKOB pAOM uccseqoBaTeseH (?,°) OTHOCHTCA Tak2Ke K KH€BCKOMY 
ApyCy, OCHOBAHHeM JIA STOFO CJLYXKUT HaXOMKa HEKOTOPOTO KOJIMYCCTBA HSBECT- 
KOBbIX KOKKOJIHTO@OpuA (BOAOpocMeH), MONyTarollMxX MbIWHOe PasBUTHe B Mep- 
resIAX. 

JlorHuHee JOMYCTHTb, YTO NOABJIEHHE HEKOTOPOFO KOJIMYeECTBA KOKKOJIMTO- 
(bopu B Bepxax Oy4¥aKCKHX HeCKOB SABJIAeTCA IPH3HAKOM TOCTeNeHHOTO TO- 
TCIVJICHUA CPaBHUTe/IbHO XOMOHOFO Mops 6yyaKcKoro Beka. IpaHully 2%Ke MEKLY 
6yyaKckuM (Pg?") M KHeBCKUM ApPyCaMy HeOOXOAMMO IIpOBOAHTb TaM, Tye KOK- 


KOMOTOPOpHAbI NpeoOmafaloT, T. €, HO HHHM pesKOH CMeHbI MeCKOB Ha MepredH- 
Kuesckuit Apyc COCTOHT H3 

c SS 8—10 m cBeTyio-cepbIx Mep- 

(7 reneH u 15—18 M cepoBaTo- 

7 fom 3@JICHBIX TIHH. Benue nopoy 

a peas swoo KHeBCKOrO Apyca Ha O6OHX 
6eperax  lpocslexKHBaIOTCHA 


ocaKH XapbKOBCKOrO sipyca 
toes (Pgcht), CnaraioTca OHH B 


B.Cone wes tafcinaaant HH3Kax 4—5-MeTPOBBIM CJIO- 
€M CePpOBaTO-3eJICHbIX CHJIb- 
HO I'IMHHCTbIX TOHKOSeEPHHC- 
Puc. 2. IIpumepwaa rpanuua MalikoncKoro Mops Ha JIOHY THX MeCKOB, BbILIe KOTOPBIX 
y cTranum PomanoscKoli H KoncraHTHHOBCKOu 3aneraer 12—20-merposaa 
TOMMa § CePOBATO-3eJICHbIX 
aJIeEBPOJIMTOB, Comepxautux Cibicides pygmaeus (Hantken). MunuMasbHaa BeH- 
YHHa OTHOCHTCA K IIpaBomy Oepery, re BEPXHAA YaCTbaeCBPOMUTOB CYLIECTBEHHO 
pa3mbiTa. Bole XAapbKOBCKHX aJICEBPOJIMTOB Ha JIeBOM Gepery 3aeraeT 66-MeTpo- 
Ba TOMA 3CICHOBATO-CepbIX H TEMHO-CePbIX TIHH WM asleBpomuToB. Ilo aHHbIM 
MUKpocbayHHCTHYeCKUX HM MameoOoTaHHyecKHX HcceqoBaHHli (7,°), ee yasocb 
pacuJIeHuTb Ha Tp TOpHsoHTa. 
1. Han6oee HHKHHM WICHOM STOH TOJIMH ABJIAIOTCA CepOBAaTO-3eJIeHble, 
H3BeCTKOBHCTbIe TIMHbI XayMcKoro ropusouTa (Pg‘*) momHoctpio 21 m. Ilo 


MHKpotbayHHcTHueCKHM UccleqOoBaHHaM (7) B 9STOM YTOPH30HTe BbIemseTca 
nayuKka c Cibicides pseudoungerianus Cushman, Nonion umbilicatulus Montagu 


B HM@KHeH uacTH Hu cron c Angulogerina angulosa Will., uro qaer ocHoBaHHe ma-_ 


PaJICNM30BaTb ee C OCAKAMM XaNYMCKOFO TOpH3OHTa 1OxKHEIX Eprenei u Ces. 
Kapkasa. 

[IbiibleBOH CHeKTP AOBOJIbHO CBOeOOPaseH: IPH CpaBHUTebHO TeMlI0OOH- 
BOM XapaKTepe BbIMIeNpHBeMeHHOM MUKpodayHbl 3yecb BcTpeyeHbI Pinus diplo- 
xylon — 30,5%, P. haploxylon —6,7%, Picea — 6,7%, Betula — 18,9%, 
Salix — 10,4% u ap. Cuucok pe3Ko oTiM¥aeTcad OT cneKTpa, MpHBO,UMOrO 
M. M. Moxposcxoii (*) vist XaqyMcKux oToxeHui Ces KapKasa. B ee xaqyMcKom 
cnekTpe mpeoOmagaior Takcoquesble — 60%; cocHa nogxpoya Haploxylon cocras- 
maser 17%, Gepesa BcTpeyaeTca peyKo. Takum o6pa30M, pacTHuTebHOCTh 3yecb 


Oosee TenMoM0OuBaA, YeM B J[OHCKOM paspese. OTo OObACHAeTCA, NO-BUMMOMY, — 


TCM, UTO Ha CeCBEPHOM modepexbe XaYMCKOrO MOPs, OTKYa B OCHOBHOM TocTy- 


Hala TibiIbia B MpHOpexkuble yuacTKU, BCMeqcTBHe Oomee ceBepHoro Ux MoM0- — 


*KCHUA WH BOSMOXKHDIX XOJIOMHDIX TeCYeHHH Mpouspactaa Gomee xOMOMHOMOOuBAA 


pacTHTebHOCTb, ueM Ha KaBka3scKoM noGepexbe. Muenue 0 ToM, uTO XalyM- 


CKHli TOPM30HT COOTBeETCTByeT XaPpbKOBCKOMY sApycy mlaT@opMbl, HeocHo- 
BaTeIbHO. B pavione xyTropa J{oOpopoucKoro ocak xayMcKoro ropu30HTa 
HasleraioT Ha THNMUHbIe XAPbKOBCKHe COH (cM. puc. 1). 

2. ONbrHHCKNH TOPH30HT, 3aueraioulMii B OCHOBaHHH MaliKoncKOli CBUTEI 


-mkp » 
(Pg, — Ng; ) MW NpeCTaBJICHHbIv TEMHO-CepbIMH TJIMHAMU MOILHOCTHIO 15 M, 
BeHuUaeTCA MlOJIYMETPOBbIM TIPOCJIOCM 2KCJITOBATO-Ceporo MepreviA. asa TIbIJIb- 
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gesor CN€KTPpa STOO TOPH30HTa XapakKTepHbl: TaKcosNeBble 65%, maJIbMOBbIe 
fo 5%, opex mo 3%, cocna (Pinus sp.) no 15%, cocua poga Haploxylon 
mo 12% u pp. AnanormuHprit cnexrp onpenenen V. M. Ilokposckol u3 dayHu- 
?THYCCKH OXAPaKTeCPH3OBaHHOFO OJIbrHHCKOTO TropH30HTa Ha Ces. Kapxase. 

| 3. OnKocepoBelii ropu30HT, oxBaTHIBaIOUMii BeEPXHIOIO UaCTh TEMHO-CePbIxX 
JIMH H BC€ TEMHO-Cepble aJIeBPOJHTbI, B OOUeH COXRKHOCTH HMeeT MOIIHOCTb 
Ko0 30 M. Ecv B HWKHeM, OJIbTMHCKOM, ropu3oHTe MaiiKoncKOoli CBUTbI Mpeod- 
aflaM MpeAcTaBuTeIM TakCOMMeBbIX, TO 30eCb FocnmoscTByloulee MomO*wKeHue 
PAaHMMaIOT TpeTHYHbIe COCHHI. B CnOpOBO-IbIIbIeBOM CHeKTpe HanOoslee xapak- 
€pHBI: cocHbI 20 60%, cocHbt pofa Haploxylon yo 50%, raxcoyuesnie Jo 30%, 
bp 1—2%, ny6 n0 2%, 6yK 4—8% u gp. 

B MOJI€ OCAaNKH XaKYMCKOFO FOpU3OHTAa YeTKO pasmMUAIOTCA OT MOpO Malikon- 
1 CBUTHI I10 CMeHE CepoBAaTO-3eeHbIX PIMH, TEMHO-CepbIMH ,TYMYCH POBaHHbIMH 

3aMCTHBIM KOJIMYECTBOM pacTHTebHOrO JeTpuTyca riHHamMu H asleBpouN- 
amu. 

Ha ocay{ku MalKkoncKO CBHTbI Ha sJleBoOepexkbe B palione xyTopa Jo6po- 
OIbCKOrO NoxaTcA 10-MerpoBasd Mauka CBETMO-CepbIX H CePpOBaTO-2KeJITHIX aule- 
POJIMTOB Hu 6-MeTPOBBIli CJIOH AKeJITOBATO-CePbIX, MEJIKOSCPHUCTHIX, KOCOCJIOHCTHIX 

meckoB. MukpodayHa HuoKHeCapMaTcKOH accollMalun oOHapyxeHa JMIIb 
B BepXHHx 2 M 93TOM TomuIM. Huxuue 14 M MuKkpodayHbl He cosepxKaT u 10 

CBOeCMY NOJIOXKEHHIO MEK Ay OCayKaMH MaHKONCKOM CBUTbI H HH2KHeCapMaTCKOFO 
NOLbApyca MOMKHbI NPHHasexkaTb K KaparaHCKOMy HM KOHKCKOMY TOpH30HTaM, 
OOHapYy2KeHHEIM K 10ro-3analy oT xytopa Jlo6posoupcKoro. 

Ha mpapoGepexbe, y nmocenka IlumasHckoro, Mexky cpeqHe-capMaTCKUMU 
H3BeCTHAKAMH WH XaPbKOBCKHMM aJieBpOJHTaMM 3ameraeT 20-mMeTpoBaa Towa 
MeCKOB, CBeTJIO-CepbIX, KBAPIUeBbIX, KOCOCJIOMCTHIX, M@JIKO- HM CpeHe3ePHUCTHIX. 
OTH MeCKN OTHOCHJINCb K NOJITaBCKOMy Apycy OuMromwena, HO 3aTeM B HUX HavaJH 
HaAXOJMTb OCTATKH PaCTHTeMbHOCTH, TOBOPAHe 06 HX MHOWLeHOBOM Bospacte ('). 
Y noceanka Uumasucxoro K. H. Heragaespim-HuKkonospim B BepxHel YacTH UX 
o6HapyxeHa MuKpodayHa CapMatTcKow accomuanuu: Nonion martcobi Bogda- 
nowiéz, N. subbotinae Cutzieva, N. subgranosus (Egger), Elphidium macellum 
(Ficht et Moll.); a rak Kak 9Ta Toma NepeKpbiBaeTa (bayHHCTH4eCKN XOPOLO 
OXapaKTePH30BaHHbIMH CpeHeCcapMaTCKUMH H3BeCTHAKaMH, TO OH CUHTAaeT 
BOSMOXKHBIM OTHECTH €€ K HHMKHEMY CapMaTY, XOTA He HCKJOUAeT BOSMOXKHOCTH 
OTHECeHNA UX K Oosee HMXKHUM TOPH3OHTaM MuolleHa. B HuxKHEM “YacTH STOH 
necuaHow TOM MpH TMWaTebHbIX MOMCKaX MUKpodayHa He OOHapyxeHa. Ha 
OCHOBaHHH BHIIUeIPHBEACHHEIX TaHHbIX MOXKHO MpelnosaraTb, uTo 9Ta 20-mer- 
poBaad mecuaHad TONIa, 3aleraiollad MExKLy cpelHecapMaTCKMMH H3BeCTHAKaMH 
WH XAPbKOBCKHMM aJIeBPOMUTAMH, OOpa3s0BalaCb B OTPe30K BPeMeHH, BKJIIOUAIO- 
UM CpeqHH W BepXHHH OMTOWeH HM MHOLeH Jo cpeqHero CapMatTa, T.e€. CHHXPOH- 
Ha ocay{KkaM XayMCKOLO, OJIbTHHCKOFO, OHKOPOPOBOrO TOPH3OHTOB MaMKOMNCKOTO 
MOP” Hu Oosee MOJOAbIX TOPH3OHTOB MHOLeHOBOrO Mopa. Ilo Bcemy mpoucxoxye- 
HHIO OMMCbIBaeMbIe TeCKH ABJIAIOTCH KOHTHHCHTAJIbHBIMH, TPeHMYULeCTBeHHO 
AJIOBHUaJIbHbIMM WM TpHOpexKHO-MOpCKHMH OCaKaMH PeUHbIX CHCTeM, BialaB- 
(MX B MalKONCKOe Mope. 


YupapsenHe MpoekTHpoBaHHA U3bICKAHHH WH MCCeqOBaHH 
WIA THAPOTeXHHYCCKUX CTpoeKk Tlocrynmm10 
Munucrepersa 91ekTpocranuun CCCP 8 XII 1956 


IMTHPOBAHHAA JIMTEPATYPA 


1M.H.I pumeu ko, Marep. no u3y4. versepruun. mep. CCCP, B. 3 (1952). 7K. H. He- 
-anaeB-Huxkouos, Yu. 3an. Kumunescx. yHus., 10 (1955). * WU. M. Iloxpos- 
-Kaa, Tp. BCETEH, c6opx, maneouton. u crpaturp., 1952. 4H. M. Crpaxos, 
)cHOBb! HcTopuyecKo reonornu, 4. II, 1948. 5Y. A. Ulamp au, Yu. 3an. Pocrosex. 
THUB., B. 4 (1952). 


Jlonnagnn AkaweMuu Hayk cccP 
1957. Tom 415, Ne 4 


TEOAOQTHA 


H. H. KAPJIOB u B. WH. FPASHOB 


O HEOKOMCKHX OTJIOKKEHUSAX 
MPHYEPHOMOPCKONM BITAMHbI 


(Ipedcmaeaexo axademuxom C. H. Muponogeim 9 I 1957) 


IlpucyreTBue OT02%KeHui HeoKoMa B IIpuyepHOMOopcKOli BayMHe U BOOOUE 
B ipefesax YCCP Jo HacToslero BpeMeHH He ObIJIO C ONpeeIeHHOCTbIO KOHCTAa- 
TupoBaHo. K uum ycuioBHo B 1940 r. ®. M. J[picca (°) ornec 30-mMerposyto Tou- 
ULY 3@JICHbIX H3BECTKOBO-NeCUaHHCTHIX TIMH 6e3 (PayHb!, BCTpeyeHHbIX B Bosb- 


wom Tokmake Ha rury6uHe 235—265 mM. Han6ouee ApeBHue ocafouHble MOPOLE, , 


3aneraioume B Hopo-AmeKceeBke Ha MOBEPXHOCTH Pa3pYylIeHHbIX rpaHaTo-OHo- 


THTOBbIX TpaHuToB (4) H MpefcTaBJIeHHbIe YEPHbIMH MHPHTH3HPOBaHHbIMM TVIH-. 


HHCTbIMH CJlaHIaMH WM aJIeBpOJHTaMM Cc OTMeYaTKaMH @ayHbl HW BKJIIOUCHHAMH 
MeJIKOH TabKu, OTHeceHbI B. ©. Top6eHko K HeEOKOMY TakxXKe JIHIMb YCJIOBHO, 
C OFOBOPKOl, YTO HX BO3PacT OCTAJICA HEYCTAHOBJICHHbIM H YTO HHSbI JaHHOro 


KOMIWI€KCa CJIOXKeHbI Goviee APCBHUYMH TOpOJaMH, BO3MO2#KHO OTHOCHAHIMMHCA 


K topcKoH cucTeme (‘). 

Ilo muenuio M. B. Mypatosa (17), @yHamMexT 3anagHoro Kpbisa [I]puKap- 
laTckOH BeTBH BiMaMHbl MW 1OX%KHOrO Kpblia KapKHHuTCKOH, UH COOCTBeEHHO 
IIpuuepHomopckon, Bnagquns A. JJ. ApxanrembcKoro, HeCOMHeHHO O6pa30BaH 
CKaluaTbIMH NadeoO3OHCKHMU NoposaMu, 4ToO, Kak OyATO, NOATBepxKAaeTca reo- 
(pH3H4eCKHMH JaHHbIMH, MpHBeseHHbIMH B. C. SaBucTOBCKHM (°). 

J\1d BbIACHCHHA STOTO BOIIpoca, BaXKHOFO Kak B TCOPeTHYCCKOM, TaK H B Ipak- 
THYECKOM OTHOLWICHHAX, 3HAUMTEJIbHbIN HHTePec TPeACTABJIAIOT Pe3YJIbTaTbI Mpo- 
H3BeeCHHOrO HaMH TeTporpaduyueckoro H MasieOHTOMOrMYecKOrO UCCTeqOBaHUA 
oOpa3iia KapOoHaTHOH TOPpHOM NOpOAb, H3BJIEUeCHHOM H3 HOBOAJIEKCeeBCKOM po-, 
TOPHOH cKBaxkuHb! Ne 2 c rsryOnHbl 2555—2556 M u Baseratomlel B TOME YePHbIX 
aprHJIJIMTOB WH aJIeEBPOJIMTOB C NOAYHHEHHbIMH HM TIpocsiosmu TecuaHuka. Huxe 
yYKa3aHHOH TOJMM 3aleraloT CBeTJIO-cepble C PO380BaTO-CPHOJIETOBLIM OTTCHKOM 
IWIOTHbIC APUJWIUTI C OOYIICHHBIMH OCTATKAaMH HHTYATLIX BOZOPOCJeH HW BKpall- 
JIGHHAMH CbepOJIMTOB *eesHcToro KapOoHaTa Juamerpom 1—2 mM; oHnM pa3- 
OuTbI rycTOH CeTKOH 3ePKa/l CKOJIbKCHHA H OTAEIAIOTCA OT BbIMEeMeKaNIMX Yep- 
HbIX APFHJIJIHTOB HM aJIeCBPOJIMTOB Pe3KHM HEPOBHbIM KOHTAKTOM, HOMYePKHYTbIM 
2-CaHTHMeTPOBOH 30HOH HHTCHCHBHOM MMpuTH3alMu. Toma, 3ameraiolad BILLIE 
YePHbIX APFHJVIMTOB MU aJIeEBPOIMTOB, NpecTaBseHa CePpbIMH CpeqHesepHUCTHIMU 
meCuaHHKaMH C ACHOM KOCOH CJIOHMCTOCTLIO, KOTOPbIe OTJeJIAIOTCA OT HUKENE- 
7KallMX NOPOA pe3KHM KOHTAaKTOM C HaJIMuveM rpyObix (4—6 mM) cma6o oKaTaH- 
HbIX 3€Pe€H KBaplla. 

YnoMAHYyTaA KapOoHaTHad Mopofa mpecraBiaeT BeCbMa IVJIOTHBIM u TA- 
2KeJIbIM IWIAMOBO-JETPUTYCOBBILi M3BCCTHAK TeMHO-Ceporo, NOYTH uYepHOrO 
UBeTa, COMepKallM OONLWIOe KOJMUECTBO KBaPIeBbIX 3ePpeH, MHOFOUNCeHHbIe 
OOJOMKH PaKOBHH MOJIIOCKOB, OCTaTKH MUIaHOK H {pyrux MopcKHx opra- 
HH3MOB. 

Ilo BHelmHemy Buy, TeKcType H nIoTHOcTH (2,62) sTa NOpoja O¥eHb HanoMu- 
Ha€T HEKOTOPbIe Pa3sHOCTH TCMHbIX HH2KHCKAMCHHOYTOJIBHBIX H3BECTHAKOB IOFO- 
sanaqHon uactu Jlonerkoro GaccelHa, uTO BHaYase Jano NOBOA npeqnomoxKu- 
TEJIbHO OTHECTH HCCJI€COBAHHY!O NOposy K BepXHeMy Mavteoso1o (KapOony). 
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Hsyuenue opraHw4ecKHX OCTaTKOB, 3aKJIOUCHHBIX B U3BecTHAKe u3 Hoso- 
A neKCeeBKH, MOKa3aJI0, OMHAKO, YTO BO3pPacT ero NOMKeH OBITb JaTHPOBaH He- 
OKOMOM, B IIpefelax BalaHxKUHa, NOCKOJIbKY B MOpose HaMu Oblla OOHapy2KeHa 
Kpyuuasa pakosnua Nerinea aff. monocarinata Péel., 61u3Kaa K BaaHxKMHCKOMY 
Buy, onucanHomy B. ®. Ilvenunnespm (2), crp. 139, rab. IV, puc. 11—12). 

Ha ocHoBaHMM BbIUeyKa3aHHoro, ApeBHeitmue ocalounbie TOpofbl ceBepo- 
BocTouHOorO Kpbidia [IpuyepHomopcKolt BnaQHHbI, NpescTaBsIeHHble YepHbIMM TIH- 
PHTH3HPOBaHHbIMM TVJIMHHCTbIMM CJlaHIWaMH, aJleBpOMTaMH VM W3BeCTHAKAMH, 
MOrYT ObITh COMOCTaBJeHbI C BaslaH2KMHCKUM SApycom. Jlexamme BIE CBeTIO- 
cepble MeCdaHHKH MOXKHO MPeMNOORUTeMbHO NapadeH30BaTb C TOTePHBOM 
H OappeMoM, Tak Kak B Kpbimy, cepepHee JOMHEI Apruna-BacaHa, oTmoxKeHus 
ITOrO BOSpacTa TakxKe MpelcTaBseHbl mWecua- 
HukaMu (*). Uro KacaeTcsA cBeTJIO-CepbIxX ap- 
THJIIMTOB C MeJIKAMH KapOoHaTHBIMu ccbepo- 
M4TaMM WM OTMeYaTKAaMM HUTUATLIX BOMOpoOc- 
eH, TO OHH BeCbMa HalloMHHaIoT dM WeBbIe 
MOpoAbl KPbIMCKOrO THTOHA, BBHAY yero He 
UCKJIIOUCHA BO3MOXKHOCTb OTHECCHHA UX K 
pepxHel rope. 
_ Ilpa taxo& unrepnperanmu paspesa Ho- 
BOaJIEKCCeEBCKOM CKBaXKHHbI, C YYeTOM py- 
(MX JaHHpix (1,4,5,8,1°), menoBble ormoxKeHHA 
[IpuuepHomMopcKod BNaMHHbI MOryT ObITb OXa- 
JAKTEPH3OBAaHbI CJIELYIOUIMM OOpasom. Jlar- 
‘KHH «Ap yc — cepoBaTo-3eeHbIe MJOT- 
ible MepresiM, MeCTaMM COjlepxKallve IpuMecb 
M€JIKUX KBaPIeBbIX 3epeH HM Gesble H3BeCT- 
<OBbIC CTAXKEHHA; Bospacr ompeyenserca Puc. |. ape co oe Grape 
1aIMUMeM XapakTepHoli MuKpocbayHbl (Xo- ae eae Nerineatatt? thoncearinata 
1OqHaA OakKa); MoulHocTb 57—105 m. M a- Péel. H.. 
1c T pH X T — cBeTJIO-cepble H 3eNeHOBATHIe 
ACJIKOSCPHUCTHI€ KBaplleBble MeckH U Mecua- 
IMKM C 3€PHaMH TJlayKOHUTa, IpocsoMKaMM TeMHbIX TJIMH, HeACHbIMH pacTH- 
‘CIbHBIMH OCTATKaMH KM pakoBuHamu Heterostomella convergens Kell. u apy- 
‘MX QopamuHndep; Mmouoctrb 50—60 mM. Kamau — KOHbAK— 
SeJICHOBATO-Cepble H CBeTJO-cepbie MesOMOAOOHEIE Meprevin, 6eubIi ek 
IMM Me@JI M Cepble H3BeCTHAKH C OOMIbHOM MHKpPOayHOH; MOLLHOCTbh OT i 
i Oonee. Typou—ceHoMaH—csersble MeJONOAOOHLIe MepreJiM u 
ebili muCUHi Me C KpeMHAMM, CBeTMO-Cepble MepreJMCTbIe PIMHBI, Oevble 
[SBECTKOBHCTHIe MeCUaHUKH; B MesIy HU MepreslaAX — PaKOBHHBI Pecten membra- 
iaceus Nils., Turrilites cf. bergeri Br., Terebratula cf. carnea Sow. u oOusIbHaA 
a3HOOOpasHaA MUKpodayHa; MOLMHOCTS OT 72 M H Oosmee, IPH CYMMapHOH MOII- 
IOCTH KaMIaHa—CeHOMaHa BIIpHoceBOH YacTH BUaMHbl 810 m (Hoxpo-Auekce- 
‘BKa). A Ji b 6 — B MpHoceBoli YacTH BUaQMHbl — TCMHO-3eJIeCHbIe H Cepbie ve 
‘OSCPHUCTHIE HM pasHosepHUcTHIe necku u NecuaHuku c Epistormina carpenter! 
Reuss. H mpouel MukpodayHoH; 61m3 ceBepHoro OopTa BmlaMHbl — YepHble 
AHMeBaTbIe TIMI C MPOCJOAMH MecKa, PaSHOSePHUCTHIe MECKH H BTOPHUHEIC 
‘aOJIMHbI; MomHocTh 15—130 m. AmT— B MpHocesoH YacTH — TEMHO-Cepble 
| UCPHbIe aPrMJIMTEI HM aleBpomuTH! c Anomalina suturalis Mjat. u ap. POPMA 
M; B OPFHJWIMTaX MpOCAON MeCKOB M BKJIOYCHHA MHpuTa; Ha CeCBepHOH OKPau 
€ BnuayqHHbI — cepbie pa3Ho- UH Kp YNHO3eCpHHCTHIC TleCKH H Oeuble BO ee 
aOMMHbI; MouHocTb spyca 10—340 mM. Bap pemM—roTepuB— Cepb 
MaFOHabHO-COMCTHIe NeCUaHHKU C MpOXRUMKAMM ~SepAbIX OMTYMOB; MOULHOCTb 
Om. Baw au XU H— uepHEe NupuT “3H” -aHHble aprHJMUTbI, aJleBPOJIMTH! 
| TEMHO-Cepble BECbMa IIJIOTHbIe HM TAKeJbIe WJIAMOBO-ETPUTYCOBBIC eee 
Nerinea aff. monocarinata Péel. u ap.; MomHoctb 95m. TuToH(?) erie 
O-Cepble aprvJIMTbI C OTMeYATKaMH HUTYATOK H MHOPOUMCJICHHBIMA KapOOHaT 


BIMH CepomuTaMHM; BCKpbITad MouLHocTh 18 M. 
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CyMMapHas MOUIHOCTh HOMHOM CepHH MeJIOBbIX oTmoxKeHHl B [I]puuepHomop- 
cKoli Boalune cocrapsset 1627 M, uo yKa3blBaeT Ha rmyOoKHH porno Bradn- 
HbI B TCUeCHHE MeJIOBOrO HepHosa, OCObeHHO — B allTe HW CeHOMaHe — TYPOHE, 9TOT 
[IPOTHO HECOMHEHHO MpOOMxKaJICA HB MOCeMe/IOBOe BPeMA JO IIeHCTOLeHa BKJIIO- 
UMTeIbHO, UTO NMOMTBeEPKMaeTcA GOobWOM rIyOMHOM 3aeraHuA MOBepXHOCcTH 
MeOBBIX OTJOxeHH (jo 1270 M) u BecbMa 3HauNTeNbHOM (90 M) MOUIHOCTHIO 
UeTBePTHUHBIX JICCCOBMLHBIX CYTIMHKOB B MpHoceBoli yacTH Balun! (Cenz- 
Acax). 


Ha ocHoBaHun BbIIMeCNPHBeeCHHbIX JaHHbIX MOZKHO cWelaTb SaKJIIOUCHHE, 


uTo B [IpHuepHomopcKol BriaMHe, BO BCAKOM CJIy4ae B ee CeEBEPHOK YacTu, OTCyT- 
cTByeT TepUMHCKHM CKaluaTbl (yHLaMeHT, WO HefaBHero BpeMeHH NpemMovta- 
rapuiuiicad 3ecb MHoruMu aBTopamu (°,°,7,2° 1,14), u uro MOHeIKHH Bepx- 
HHii Maeo30H He HMeeT HEMOCPeMCTBCHHOM CBA3H C KPbIMCKUM HM KaBKa3CKMM. 
PopmupoBanue ruiaBHoro mporu6a IIpuyepHomopckol BmasxMHbl N0-BAMMOMY 
HadasloCb B HUXKHEMEIOBYIO 9HOXY, MO BCeH BEPOATHOCTH — B CBA3H C TEKTOHH- 
YeCKHMH J[BYXKeHUAMH aHJulcKOl basbl THXOOKeaHCKOrO WHKJa B KppimcKo- 
KapkascKoli reomormueckol NpoBHHuMu. Bauauue aBcTpHiickow dasbl Toro *%e 
WK Ia 3eCb BLIPASHJIOCb B CHJIbHOM MeTaMOp(u3Me HiKHEMEJIOBBIX OCAKOB, JO 
aNTCKUX BKJIHOUNTeEbHO, OONaalolluX BbICOKOM MJOTHOCTbIO (2,62), To pe3sKo 
OTMMUaAeT UX OT MCMOBLIX OTMORKeHuH PyccKoi NaTpopMbI (MJIOTHOCTH He 60- 
Meee) 

B 3aKsI0ueHHe OTMCTHM TOT 3aMeUaTeIbHbI (akT, YTO NIPMBeeHHbIe JaHHble 
HM BHIBOZbI NOATBepxKaioT BEIBOAD! A. I]. Kapnuuckoro (°), KOTOpbId BoepBbIe 


mourn 70 mer Ha3aq BHOHeE MpaBusbHO yKa3as Ha TO, 4TO JloHeNKHH KpAxK — 
mpeycraBseT Co6ol mpeoO6pasopaHHblit OporeHe3OM MOUIHbIM KOMIMJIe€KC ocal- | 


KOB, OTJIOXKUBIUUXCA B CPaABHUTEIbHO Y3KOM 3aJIMBe KAMCHHOYTOJIbHOrO MOPA, HO 
He MPHMOAHATHIN yYaCTOK CHOWHOFO NOJIA CKaqyaTOrO Nasleosox, KaK BOC Ie ]- 
CTBHH owM6ouHO mpennonoxuaau M. M. Terses (14) M OHH M3 aBTOPOB Ha- 
cTosimero cooOmeHusn (7). 


HayuHo-HecleqoBaTeJIbcHu TeOMOrH4YeCKHH HHCTHTYT TlocrynHu10 
J\uemponerposckoro rocyapcTBeHHoro yYHHBepcuTeta Sees Wl Gi 
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(1953). °® ® M. Acca, Yu. 3an. Jnenponerp. roc. yHus., 18,8. 1 (1940). © B. C. 3a- 
BHCTOBCKHH, Tp. Her. Konpep., Kuen, 1939. *H. H. Kapaos, Ilpo6n. cos: 
reon., Ne 6 (1935). ° H. H. Kapsaos, Mss. AH CCCP, Ne 5 (1987), ®)AceT. Kiam 
muuckuH, San. Akay. nayx, 55 Ne 8 (1887), mpuynowx. 1° A. H. Masaposuuy, Oc 
HoBbt reojjoruuy CCCP, 1938. 14K. I. Maxkos, Teoma. xypH., Ne 5, B. 4 (1938). 
2M. B. MyparTos, Cos. reon., cOopn., 16 (1947), B. ©. Tuenuunes, Tp. 
Hone H. c., B. 183 (1931). 344M. M. Tetses, Bectu. Yxp. org. reon. kom., B. G 
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Aorsage AKkagemuu nwayr CCCP 
1957. Tom 115, Ne 4 


FEO/IOrHA 


H. A. MAPHHOB, Tr. H. XYBYJIbJUKOB 


OTKPbITHE BEPXHEKAMEHHOYIOJIbHbIX 
MOPCKHX OTJIOKEHHM B FOBAMCKOM TAHb-LIAHE 
MOHPOJIbCKOM HAPOJHOM PECHYBJINKH 


(ITpedcmaéaeno akademuxkom H. M. Cmpaxoseim 9 II 1957) 


BepxHekaMeHHOyrovibHble oTsoxeHuA B Mourompcxolt Hapoguoli Pecny6au- 
<e ycraHopseHb! B 1954 r. T. MW. Xy6yapquKospm B To6ulickom Tanp-Laue, 
{a CaMOM tore CTpaHbl. OHH OOHaxKalOTCA 3flecb ceBepo-BocTouHee xp. Llaran- 
Yjla B H€CKOJbKUX HEBbICOKHX XOJIMaX, BbICTYMAaIOMUX Cpe PaBHHHHDIX Mpo- 
‘TPpaHCTB, CJIOXKCHHBIX PbIXJIbIMH UCTBEPTHUHbIMH OOPasoBaHHsMhH. 

Tlopoypl mpescTaBJeHbl TEMHO-CepbIMH TPeMIMHOBATHIMA MeIKOKpUuCTasIMue- 
‘-KAMH H3BeCTHAKAMH, COJepxKalluMu OOMIbHY!O (bayHy Opaxuonox, KopasnoB 
{ MIUaHOK, a Tak»Ke Oo/IbIO0e KOIMUeCTBO JeTpuTyca.M3BecTHAKH OOPa3yIOT UacTh 
{eOOJIbIUOH OpaxMCHHKJIMHaIbHO CKMaKU, MOrpyxXatowselica B 3alalHOM Ha- 
1paBsleHuu B cTOpoHy LlaraHybcKoro MaccuBa. CepepHoe KPbIJIO CKaKH MMeeT 
-eBepo-3allaqHoe MpocTupaHue 280° u mayaeT Ha yoro-3anal, 1OXKHOe KPbIIO Ipo- 
-THPaeTCA B CeBePO-BOCTOUHOM HalipaBJIeHHH MW MafaeT Ha ceBepo-3alal nox 
yrnom 40°. M3pecrHaku corsacHo 3aslerafoT Ha MeCuaHHKOBO-KOHIJIOMepaTOBOH 
‘oe ~YCJIOBHO CpesHeKapOoHOBOrO BO3pacTa HM HeCOrlacHO TepeKpbIBaloTCA 
joulee NO3THHMU MO BO3pacTY KBapleBbIMH Topdupamu. 

H. B. Jlurapuxnosuy u M. C. Iloranospa, o6paOaTpiBaBume cOopbl Opaxuono- 
loBoH dayHbI ompefsemumu B cocTaBe ee caelyoumMe opm: Buxtonia sp., 
3. kweichowensis Chao, Neospirifer sp., N. cameratus Mort., Marginifera 
,p., M. tipica Waag., Krotovi sp., Spiriferella sp., Linoproductus sp., Produ- 
‘tus weiprechti Tonla, P. ex. gr., uralicus Tschern., P. aff. leplayi Vern. u 
>. irginse Stuck., u3gBecTHble H3 BePXHE€KAMCHHOYPOJIDHBIX OTMOKeHHH Ypasa, 
Dyccko mmaTdbopmpr u Seman Ockapa. MonHoctb usBectHakos 350—400 M. 
_ Oro — mepBpadt HaxofKa BePpXH€KAMCHHOYPOJIbHbIX MOPCKHX OTJIOXeHHH 
; Monromuu. 
 B 6OmmxKaltumx K OnMCbIBaeMOMy paloHax 9TH OTJIOXKeHHA U3BECTHHI B Kurae. 
Jo qaHupim JIu Cpl-ryana (1), BepxHekapOoHoBoe Mope ObIuIO 3ecb HerlyOOKHM 
I H3MeHUMBbIM. B Hauase OHO ObIIO IPHYpOueHO K 1OXRKHOK YaCTH CTPaHbl, HO 
jarem uepes [umanaticky!o TeOCHHKJMHab MpOBHHYJIOCb Ha CeBep, rye Jo- 
iturno LlentpambHolt Asuu, Ypaua u mpouuKso B }Oxuyto Espony. Ilo Muennio 
‘Iu Cut-Cyana, mpomup, coequusiouji Kutaiickoe Mope C Ha3BaHHbIMM MOps- 
lm, mpoxoyun vepes HanpiaHbpcKy10 FeOCHHKMHasb, B KapOoHaTHbIX TovIIaX 
toTopoit u3BeCTHa BepXHeKaMeHHOYTOIbHad MOpcKan dayHa. 

B aureparype mo Boctounomy Sa6alikamblo (?) HMeIOTCH CBeeHHA O HaxOy: 
€ BepXHeKaMeHHOYroMbHOM (ayHbl B TaJIbKaxX MePMCKUX KOHTIOMepaTOB 6ac- 
jeltua p. Onon-Bopsu. Oguaxo HM. B. Jlysuuxuu cuutaer 9To ykKasaHue CoBep- 
CHHO HeHaje2KHbIM. . f 

B apyrux, Onuxalimmx K omucpiBaemMomy, perMoHax LexTpampHot Asuu 
OpckKHe BepXHeKaMCHHOYTOMbHbIe OTMOXKCHUA He MSBeCTHBI. Takum o6pasom, 
PHBCCHHbIe HOBbIe aHHble 06 OTKPHITHM BePXHCKAMCHHOYTOVJIbHIX OTMO2XKeHHit 

To6utickom Tanb-lane Mourowuu, BO-Ile€pBbIX, 3HaUHTeJIbHO pacliMpsAIoT 
PaHHIbl BepXHeKaMeHHOYFOAbHOTO FeOCHHKMHAaIbHOrO Oacceiina B Leurpanp- 
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Holt A3HH, BO-BTOPbIX, NOKa3bIBalOT, YTO MOCJICHH2KHeKapOOHOBOe MOLHATHE, 
COMNPOBOKMaBUIeeCA CKMaiKOOOPasoBaTeIbHbIMH TipoleccaMH, 3aKOHYHJIOCb 
3eCb T10-BHAMMOMY B CpestHeM KapOoHe; B HaYasie BepxHero KapOoHa 9Ta Tep- 
PHTOPHA CHOBa NOrpyxXaeTcaA MOL yPOBeHb MOPS, UH B Heli BOSHHKAIOT FeOCHHKVIN- 
HaJIbHbIe YCJIOBHA. 

Tpancrpeccua 3TOFO MOpA AOCTHIVIa MAKCHMAJIbHOrO Pa3BHTHA B HY2KHEMePM- 
ckoe BpeMA, KOra BOLI erO NOKPbIBaIH OOJIbIY!O YaCTb CTPaHbl, Ha CeBepe 
mocturaa Yvian-Batopa, a Ha Kpaiinem ceBepo-BocToKe — xp. Yuibysei-Cait- . 
xaH-Yvla. 


Bcecoro3Hblli HAaYYHO-HCCIeOBAaTeIbCKHH Tlocrynusio 
HHCTHTYT THZpOreosIorHH HW WHXKeHEPHOH TeoJOrHH Why sy 


UHMTHPOBAHHAA JIMTEPATYPA 


iJla  Cu-ryan, Veonorna Kutaay uj 95250 ie eee 
OcHoBHble ¥epTbI By KaHH3Ma BoctoyuHOro Sabatikanba, M3n. AH CCCP,1950. 3 
X 0B, OcHoBbI HcTopHueckol reonoruH, u. IJ, M.— JI., 1948. 
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Hornagm Axkanemun Hayk CCCP 
1957. Tom 115, Ne 1 


LEOJOLH A 


Jl. Pr. NWAHOB 


HEKOTOPDBIE OCOBEHHOCTH TEKTOHWKU KPAEBbIX UACTEM 
THXOOKEAHCKOHM MJIAT®OPMbI 


(I]pedcmaeaeno axadenuxom H.C. Illamcxum 25 XII 1956) 


Ilo rocnoAcTBylolieMy MHeHMIO, MpeocOmafatoujad uacTb Ha Tuxoro oKeaHa, 
NeKallad 3a NpeeyaMv avesvTOBON JIMHUM, IpeAcTaBAderT OOIMpH Yo MMaTpop- 


“MeHHy!Io cTpykTypy — TuxooKeanckyio nuatdpopmy (! 4). Ilpuusato cuutatp, 


yTO pesbeq) OKeaHHYeCKOrO [Ha OTParxkKaeT B CBOeM PasHooOpa3suH MepBoHayasb- 
Hbl€ TEKTOHHYCCKHE HaPYUIeCHHA, JIMUIb OTYACTH 3AMACKHPOBAaHHbIe WH H3MeHeH- 
HbIe MOCNeELYIOUWMM HakollieHHem ocayKoB. VW3yuenue penpbetda Ha Tuxoro 
OK€aHa 3a NOCIeMHHe FOAbl pacKpbIIO MHOTO HOBbIX ero OCOGeHHOCTeH, COMOCTaB- 
JIGHHe KOTOPbIX MO3BO/IAeCT CTaBHTb Ipo6JeMy COOTHOMeHHA TaTPpOpMeHHbIXx 
MW CKJlaqyaTbiX CTPyKTyp B OOsacTH Tuxoro oKeaHa. 

H. C. Watcku noxa3ai, uro BHeWIHMe OYepTAHHA KPaTOHOB OMmpesenAioTcsA 
MPAMOJMHEHHBIMH WIM Cia6O M30rHYTbIMH JIMHHAMH pa3JIOMOB 3eMHOM KOpbI 
OoNbUIOM MpOTAKeHHOCTH. OTAeIbHbIe OTPeC3KH HX B KpaeBOl 4“aCTH KPaTOHOB 
oOpasyIioT pA BHEIIHUX MU BHYTPCHHUX YIVJIOB C XapaKTePHbIMH [In HUX passuU- 
HBIMH YCJIOBHAMH COOTHOIMCHHA MulaTPOpMeHHbIX H CKayaTbIx cTpyKTyp (° ’). 

TuxookeaHcKad TuiaTpopMa Ha 3anaye orpaHuuena WIHpOKHM NOsCcOM cCoBpe- 


-MCHHBIX TeOCHHKJIMHAaJIbHbIX MOpeH C COMpOBOXAAalOllHMH UX OCTPOBHBIMH JLy- 


raMu, WepeqoBbIMH MporMOamu riyOouatiMx OKeaHHYeCKUX *KeN000B. OTT rlosc 
COBPe€MeCHHbIX TeEOCHHKJIHHAJIbHbIX MOPeli MpoTArMBaeTca OT bepuuroBa Mops Ha 
cepepe Jo Hosodw SenaHquu Ha wre. C BocTouHoH cTopoHb! TuxooKeaHcKas 
muiarbopMa orpaHuueka CkKslaqyaTbimu moscamu CesepHolt u IOmuow Amepukn, 
KOTOPbIe COMPOBORKaloTcA WepeAoBbIMA MporHOamMu aOUCCaJIbHbIX OKeaHHye- 
CKHX »KeNo60B y GOeperop IlenrpanbHoli Amepuku ([BaTemasbcKul xe106) 
u lOxnot Amepuxu (Atakamckui 2xe06). ANfesHTOBaa JIMHMA COBMajaerT 
B CBO@M MOJOXKeCHHN C BHeUINeH rpaHuilel TeOCHHKJIMHAbHOM OOMACTH Ha 3a- 


najle M npoxoqur BOmusH Oeperos CeBepHoli u TOxHoH AMepuku Ha BOCTOKE. 


Tpanuusr TuxookeancKolt muiaTpopMbl B OobuIOH YacTH e€€ KOHTypa CoBia- 
JlalOT C JIMHMSIMH pa3JIOMOB, HMeIOUIMMH NIpsAMOJIMHeMHbIe HIM C000 H30rHyTHle 
Hanpapnenua. Ha cepepe matTdopMa orpaHueHa aJibmMiicKuMU CTPpyKTypaMu 
AneyrcKoro xpe6ta Hu compoBoxkgatoulero ee AneytcKoro xemo06a. Mopouorus 
u cTpyKTypa Kak Ameyrcxkoro xpe6ra, Tak u AneyTcKoro 2Ke106a ompenetaetcn 
cucTeMoit MHuii pa3somos (!3), C KOTOPbIMM CBASHIBACTCA B MPOUWIOM pasBuTue 
aKTHBHO ByKaHMuecKol ReaTembHocTH. JIMHMM pa3JIOMOB MpPAMOJIMHeHHEI WIM 
ena6o u3ornytet. Ha cesepo-3anaze nuaTpopMa orpanuueka aJIbuMMCKMMH CTPyK- 
Typamu Kamuarku u KypuabcKuX OCTpOBOB C CONPOBO*KAalOulHM UX K ypuuio- 
Kamuarckum >Ke060M. Sylecb TakxKe YCTaHaBJIMBaeTCA PA JIMHMM pa3JIOMOB, 
WIYIMX BUOUb rpanuubl nuarpopmpr (°). Hamee Ha sanaze rpaHulet maatpop- 
MbI ABJIACTCA CHCTeMa OCTPOBHBIX Ayr. HM NOMBOAHEIX XpeOTOB Cc IIpHweraioujumMu 
K HMM aOMCCayIbHbIMH OKeaHWueCKHMH 2%KeN0OaMu. ITa MO0Ca KOHTpacTHoro 
NOABOAHOFO pembe*a MpOTArMBaeTcA LaseKO Ha tor HO Hosott SemaHquu BKJIIO- 
4HTEIbHO. 

CoBpeMeHHble aHHble 10 Moposoruu aOHCCaJIbHbIX OK@AHHYCCKHX > KeJIO- 
69B YKa3biBalor Ha Ooslbuioe HX CxoscTBO. M3BecTHO, 4TO BAOMb BHEIIHEerO Kpasi 
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*Kenoba, WapasiesbHO eMYy, HET AHTHKJIMHAaIbHOe MOAHATHe OKeaHHYECKOTO 
Ha, CONMpOBoxaiolleecA JIMHHAMM pa3JIOMOB WH CHCT€MOM NOABOAHbIX TOP BYJ- 
KaHuueckoro lpoucxomwyenua. B npefesax CKJIOHOB aOWCCaJIbHEIX OKeaHHye- 
CKHX 2KeJIOOOB CBOMCTBEHHOe JWIX HUX Pe3KOe PaCUIeEHEHHE CBA3ZAaHO C Paciipo- 
cTpaHeHHeM pxfla JIMHMM pasJioMoB. Bpicokaad celicCMHMYHOCTh HW pacmpocTpaHe- 
Hue O4aFOB FylyOOKOMOKYCHBIX SeMJIeTPACeHHH yKasbIBaeT Ha MPWyPOveHHOCTh 
OKeaHHueCKUX AOHWCCaJIbHbIX *eNOOOB K JHHHAM TvIyOOKUX Pa3JIOMOB 3e€MHOV 
KOpbl, TUMa TIYOMHHbIX Pa3JIOMOB, H3BeECTHbIX Ha IOBePXHOCTH CYIUM. 

Ha socroke Tuxoro oKkeaHa rpa- 
Hula WwaTpopMbl coBiayaeT C JIMHH- 
AMM Pa3JIOMOB OOJIbIIOrO TpOTA*KeHHA, 
WAyYIMMH BOJb O6eperoB CeBepHon 
Amepuku, re OHH pacnoslararoTca m0 
Kpalo MaTepukoBoro ckJioHa. IIpsambim 
powosuKeHHeM caryxKuT [BaTeMaJIbCKHu 
aOnccaJIbHBIM OKeaHHYeCKHH wxKeN00, a 
jlanee Ha ror, y Geperop ]OxHon Ame- 
puku,— Atakamckul xe06 (1°). Jlax- 
Hble 10 MopoJIOrHH HM CeHCMH4OHOCTH 
BOCTOUHOH OKPaHHbl WaTPOPMbI He OC- 
TaBJIAIOT COMH€HHH B IpHypOueHHOcTH 
ee rpaHUll K JIMHHAM TJIYOHHHBIX pa3Jio- 
MOB OOJIbIUOM MIpOTAKeHHOCTH. 

CreoBaTeJIbHO, TuxookeaHckas 
TwiaTpopMa oTJeseHa OT OKPyKalowlux 
ee CKJIaquaTbIxX CTPYKTYp JIMHHAMH pa3- 
JIOMOB, OOJIbIeIO YacTbIO TIyYOMHHBIX. 
C HuMH CBH3aHO pacnpememenne riy6o- 
KOOKYCHBIX 3eMJIeTpACeHHH (1°). 

[panniubl THxookeaHcKoH mnuaaTop- 
MbI, T1OJ0OHO rpaHHllaM MaTepHKOBBbIX 
wlaTPOpM, HMeIOT YrJIOBAaTbIe KOHTYPbI 
C BHeIHHMH WM BHYTpeHHHMH yrJlaMH. 
Cpequ ee BHeIHHX YIJIOB MOXKHO BbIje- 


Puc. 1. Cxembl MopdoTeKTOHHKH BHeINHHX 
yrsop THxooKeaHckoH mnuaatdopmpr: J — 
Aneyrcko— Kamuyatcknl BHemHu yron; [/— 
Llentpambuo-AmepnkaHCKHH BHeEIMHHH §=yrou; 
II] — Kaponuucknhi BuemHul yron; 1 — 
TporHO aOuccasIbHbIX OKe€AHHYCCKHX 2KeIO- 
Oop, 2 — aHTHKJIHHAJbHbIe MOMHATHA BOb 
aONCCaJIbHbIX OKeaHHYeCKHX > KeTOOOB, 3 — 
oKeaHHyecKkhe xpeOTL cOpocoBorsmbi6oBoro 
NpOHcxomyenHa, 4— nuaTmopma ua Tu- 


JIMTb CJIELYIONIMe, JIYUINe H3BeCTHbIe B 
MopdovlornuecKOM HM CTPYKTYPHOM OT- 
HOIMeHHH. 

l AmeytcKko - KamuarT- 
CKHH BHeWHUH yrow. Odpaso- 
BaH BbICTYNOM aTPOpMbI TPH CMbIKa- 
HHH AneytcKoro u Kypusao-Kamuartc- 
KOrO aOHCCaJIbHBIX 2KeOOOB (cM. puc. 1). 


A ConpopoxwkJaeTcA BbICOKHM MOHATHEM 
OKeaHHuecKorO Ha BCopMe NOABOAHOM 
BOSBbIILLeHHOCTH OOpyueBa, kOoTOpaa 
MM€eT TEKTOHHYCCKH OOYCJIOBJICHHBIC KPYTO Maarollwe CKJIOHbI, JOcTurarwuue 
BbicoTb! B 1600 Mm. OOpamjaeT Ha ceOH BHHMaHHe TO, 4TO Ha NposomKeHHU 
sTOrO . BHeHerO yrula MvaTP@OpMbI pacnosaraeTcA O6NaCTb WHTeCHCHBHOrO | 
TCKTOHHYe CKOrO = paspoOmeHHA MM COBPeMeHHOTO aKTHBHOFO BYJIKaHH3Ma 
Kamuarku. 
2, KapomuucKuH BHewWHUH yrou. O6pa30BaH BHICTYTOM 
mulaTpopMbl Ha sana Mexay Hosoi Tspuneeit na wre u aOuccasIbHbIMH 2xKesIO- 
Camu — Mapnancxum u Ilanay — wa cepepe. Conposoxjaetca pacnpocrpa- 
H€HH€M CJIOAHOK CHCTEMbI NOABOAHBIX XpeOTOB H MOAHATHH OKeaHMYeCKOrO | 
WHa, oOpasylomux CO*KHOe COUeTAHHE MOABOAHOTO pembecdba. PacnpoctpaneHue 
NOrpPy2KeHHbIX AaTOJWJIOB B STO OO/IaCTH yKa3bIBaeT Ha MOJIOJOe norpyxKeHHe 
CTpyKTyp okeaHMyecKkoro Ha (17). C 3anaqa MpHMbIKaeT OG6acTbh aKTHBHOFO 
ByJKaHH3Ma DYMNMMHCKAX OCcTpoBoB HM Maviaiickoro apxunenara (#4). 
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3. TWeutTpanbuo-AmMepukanckuk BHemHut yroua. Ha 
XOMMTCH Mexyly TparemanpckumM wu AtakamcKuM aGOucca/bHbiMu 2KeO6aMn. 
B cTpyKTYpHO-MopdosoruyeckoM OTHOWIeHUM HMeeT cxoycTBo c AneytcKu-Kani- 
WaTCKHM BHEINHMM YIJIOM, HO OTMMUaeTCA OT Hero GONBIUUMU pasmepamn (cM. 
ouc. 1). Stecb Takxe BEIMeIAeTCA CucTeMa TOLBOAHDIX XpeOTOB, KOTOPHIe, Co- 
TlaCHO HOBbIM JaHHbIM (), paHee npegcrapaaan coOoit cymy uM ucnbITamn ony: 
cKaHHe B KaWHO3OMCKoe Bpema. K sTomy BHeuHeMy yruly NMAAaTPOpMbL Takwe 
lipusieraeT OONaCTh AKTHBHOTO PasBUTHA BYKAaHH3Ma B npefesax Llenrpambyou 
AMepHKH HW ceBepHoli uactru AHL, 

Takum o6pa3om, Avia Mopodlornu u crpyKTypbl BHEIMHUX yruoB TuaTopMbl 
“BOHCTBCHHBI HEKOTOPHIe OOM YepTH, KOTOPbIe NPOABAIOTCA B IpHYypoueH- 
HOCTH K BHEUIHEMY YIJy CIOXKHO pacuieHeHHbIX NOMHATUM OKeaHMUeCKOrO Ha, 


: UPWSHakaMH MOJOAOTO NOrpyxenua, a B Mpesemtax npuseraomel cywm pac- 
pOCTpaHeH AaKTHMBHbIM BYyJIKa- 


Hu3M. H. C. Watcxnit (7) yxa- 
SbIBaJI, UTO B ipeyewax BHEeLLI- 
HUX YIJIOB MaTCpHKOBbIX M1aT- 
PopM TakxKe BcTpeyarorca nos- 
HATHA. B 39TOM CMBICIe HaMe- 
yaeTCA ollpefeeHHoe cTpyK- 
TypHO-Mopdosioruyeckoe cxoj- 
CTBO Me*K]Y BHEIWHHMM yrsiaMu 
MaTePHKOBBIX TaTdopM H W1aT- 
popmoH Tuxoro oxKeaHa. Ha- 
AMUMe NOLBOAHOTO pesbeda c 
Mpu3sHakaMu MOwO,oro norpy- 
2KEHHA XOPOINO YBASbIBAeTCA C 
mpescTaBseHHem 06 oOmlem no- 
PpyKeHHu TH XOOK€aHCKOl 
WaTPOpMbl B TeveHHe  Kali- 
HO3OHCKOrO BpemeHH (4) u Jp. 

K uncay BHYTpeHHHX yr- 
op TuxooKeaHcKon muatdop- 
MbI TIPHHaWIexKUT BHYTpeHHHH 


Puc. 2. Cxema mMopdboTeKTOHHKH BHYTPeHHero yraa Tu- 
xookKeaHcKol mmaTdopmpl (Muy2xKu—Camoa): J — anze- 
3HTOBAA JHHHA, OTMeMAIOMaAA CKNAaqyaTLIe CTPYKTYPH 
AsctpanoHesHiickoro oporeHa OT TnuxooKeaHcKoli 


Yroul, O6pa3s0BaHHbIlt BbICTYIOM 
CKaluaTbIX CTpyKTyp B OOJIa- 
CTH oOcTpoBoB OuyoKH—Camoa 


mstaT@oOpMb!, 2 — aOuccaIbuble OKeaHMyecKHe KeNOOa 
(Touro u Kepmagex), 3 — rpAbl MOABOAHEIX xpeOTOB 
H BO3BBILICHHOCTeH C HacaxxeHHbIMH Ha HX MOBepx- 
HOCTb aTONJAaMH HW KOpaJJIOBbIMM OCTpoBamH, 4 — rpa- 


(cM. puc. 2). CrpyKTypbl oct- 
posos OujyoKu—Camoa mpuHal- 
mexkaT K OOactTH ABcTpasloHe- 
3MMCKOrO oOporeHa, KOTOpBIi 
3leCb pe3KO H3MeHAeT cBoe mpocTupaHue. Tpanuia maTpopMbl ormeyaertcs 
3J\eCb aOHCCaJIbHBIMU 2%eNo6amu Touro—Kepmajek, C NpHypOueHHbIMH K HHM 
pasomamnu (°), Ha ceBepe rpaHuua OTMevaeTCA aHesHTOBON JIMHHeN. 

H. C. Warexui (7) o6paman BHHMaHHe Ha TO, YTO K BHYTPeCHHUM yruiaM 
WaTOpMbI IPHypoueHbl CBOecoOpasHble CTPYKTYPbI, HaSBaHHbIe KPaeBbIMH T10- 
NepeuwbIMH CTPyKTypaMu. XapakTepHbIMM UX MPH3HAKaMH ABJIAIOTCA CMOMKHOE 
COUeTAHHe OTIEJIbHbIX TEKTOHHYCCKUX IJIEMCHTOB HM OOJIbIMaA MPOTAXKeHHOCTE, 
JlocTurarollad MHOrHux coTeH KHsIOMeTpoB. Ilo OTHOWeHHIO K BHYTPpeHHemy yruly 
TuxookeaHcKol naTPopMbl TakOM CHCTeMOM NonepeyHblxX CTPYKTYP cJly2x«ar, 
BePOATHO, BbIJep2xaHHble MO MpocTupaHulo, NOAHATHA OKeaHHYeCKOrO THa — 
OKeaHHyecKue XPeOTHI C HacaxK€HHbIMH Ha HX MOBEPXHOCTb aTONMaMM MU KOpa- 
JIOBIMH, pexe — BysIKaHHuecKUuMu ocTpoBaMH. Ilo oOmemy HampaBJIeHH10 OHH 
CopnalaioT C NpocTupaHueM upHerarouleH TeoCHHKJIMHAaIbHOK OOacTu. Pesmbed 
OKeaHHuecKOTO Tua 3ecb OOpas0BakH YepeOBaHveM NOABOMHEIX XpeOToB, Tuna 
rJIbIOOBbIX MOMHATHU, C pa3seJIAIOWMMMU UX rutyOOKMMH rpadeHamu. Hannune 
BYJIKAaHMYeCKUX OCTPOBOB YKaSbIBaeT Ha PasBUTHe JIMHMM Pa3JOMOB, a LMpOKOe 
pacnpocrpaHeHHe aTOJOB JaeT yKasaHHe Ha MOJIOM0e Norpy2keHue Beeli pac- 
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JIbI MOJEOMHKIX BOSBHIINHHOCTeM H MOBORHbIC xpeOTHI 
C€ BYJIK@HHYeCKHMH OCTPOBaMH, BXOJAUIMMH B CHcTemMy 
NOMepeyHbIX CTPyKTyp MuaTd.OpMbI 


CMaTpHBaeMoli ronepeyHol cucTeMbI muiaTdopMbl Tuxoro oKeaHa. He uckmouena 
BO3MOXKHOCTb, YTO HapsAy co CTpyKTypaMu, OOpas0BaHHbIMM COPOCOBbIMH Ha- 
PYWeHNAMH, 3/eCb HMeIOT MeCTO H NOMHATHA OKeaHMyecKOrO Ha — THMAa 
aHTUKIMHabHbIx crpyKTyp. A. J. ApxanrempceKui (1) cunTal yka3aHHble 
NOWHATHA OKeaHwuecKOrO Ha aHasloraMM TeOCHHKJIMHAIbHbIX CTPYKTYp MaTe- 
PHKOB, HO HX MOMO*KeHHe cpequ TuxooKeaHcKolt miaTpopMbl Mu COOTHOMeHHe 
C e€ BHYTPCHHUM YrJIOM TaeT OoJIbLIe OCHOBaHHM PaCCMaTPMBaTb UX Kak TOME — 
pedHYIO CHCTeMY CTPYKTYP, CBASAHHYIO C TEKTOHMYCCKHMMM HapyieHHAMH [aT- 
(pOpMBI. 

IIpupezenuple BHIIe JaHHble O HeKOTOPbIX TCKTOHHYECKHX OCOOeCHHOCTAX 
THxOOKeaHCKOH MiaTPOpMbI NO3BOAIOT MpekNOaraTb, TO YCTaHOBJIeHHbIe 
H. C. Ularckum 3aKOHOMepHOCTH B COOTHOIICHHH waTPOpMeHHbIX WU CKJaqya- 
TIX CTPYKTYpP JJIAX MATePHKOBbIX MaTPOpM MOryT ObITb pacMpocTpaHeHb! U Ha 
mpoctpancrBa saTdpopM oKeaHuyeckoro Ha. OTciofla BO3HuKaeT mpoOsjemMa 
CPaBHUTeIbHOrO TEKTOHMYeCKOrO aHasIMv3a MAaTCPHKOBBIX CTPYKTYP HM CTPyKTyp 
okeaHHyeckoro jlHa. 


PocroscxuH Ha Jlouy |. ae TlocrynH1 | 
rocyapcTBeHHbIi YyHHBepcuTer < 6 VIII 1956 
j 

IJMTHPOBAHHAA JIMTEPATYPA | 


TA. J. ApxaureapbcexKkuiu, Teonormyeckoe crpoenue MH reoorHyecKad HCTOPHA | 
CCCP, 1947. 2B. B. Benoycos. IIpupoga, Ne 5—6 (1942). 3B. B. Benoycos, : 
OcnoBubie Bompocn! reorexToHuku,M; 1954. 4B. B. Beaoycos, Uss. AH CCCP, cep. | 
reon., Ne 3 (1955). 5& H. C. Ihatrexua, Has. AH CCCP, cep. reon., Ne 4 (1945)mm 
6H. C. Ilarcxuf, Use. AH CCCP, cep. reom., No 6 (1946). 7H. C, Wlatrcxunye 
Msp. AH CCCP, cep. reom., Ne 5 (1947). §T. B. Y au uu eB, Tp. Uncr. oxeanon. AH CCCP, } 
12 (1955). ® H. Benioff, Bull. Geol. Soc. Am., 65, Ne 5 (1954). 6B. Tytren sm 
6epr, K. Puxtep, Celficmuunocts 3emau, WI, 1948. 44H. Hess, Bull. Geol. Soc. j 
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Joxaagn Arkanemun HayK CCCP 
1957. Tom 115, N 1 


LEOMOLHA 


‘uaexu-koppecnonjent AH CCCP A. B. CHJOPEHKO u A. B. FAJIAXOB 


AOJIENHHKOBbIE KOHTMHEHTAJIBHbIE OTJIOQKEHU A 
B XHBUHAX VW HEKOTOPBIE BOMPOCbI MAJIEOTEOrPA®HH 


IJaneoreorpadusx Konmpexoro nosyocrpopa c BepxHero maeo30a 0 yeTBep- 
fMYHOrO Nepwofa NOYTH He ocBemeHa. J\IMTeIbHbIM KOHTHHEHTaIbHbIA pexHM 
ia NOJLYOCTpoBe YHUYTOKU HE TOJIbKO OOJIbINY!O YaCTL APeCBHUX OTIOMKeHuH Ha 
MaTepuKe, HO M OOHAaxKM HanOosee rryOoKHe rOpu3oHTHI 3eMHOL KOpEI. [ostomy 
1aXOMKM Ha MloJlyocTpoBe reomoruyeckux OOpasoBaHHlt JOeHUKOBOrO BpeMeHH 
IPCACTABAIOT SHAYHTCJIbHbIM MHTepec. 

B nocmeqHue Fob NOABHJIMCh CBELEHUA O INMPOKOM pa3BUTHH JOC HUKOBBIX 
9OpasoBaHU Ha MOMyOCTpoBe B Bue KOpbl BHIBeTpHBaHuA (!,4). Panee yKa3bl- 
2alOCb, UTO B XHOMHAX BCTPeYalOTCA KakHe-TO peBHue ocpimnn (2). 

JloneHUKOBbIC KOHTHHEHTAJIbHbIC OTMOMKCHUA B XUOWHAX Pa3BUTbI LWMPOKO. 
JHM OOHapyxKeHbl OosIee YeM B TPHHALWaTH NYHKTaX B JomMHax [loauBymnox, 
lonapcko#, ByonHemuox, Pucvox, Ces. JIlaponox, Malisanpranox, Tysuox, 
IpHueM BCIOLY BCTpevaloTCA B HWKHEH YaCTH JOMMHBI, NOX TOMMeH MeHAKOBBIX 
DTIOMKeHHH. 

_ Jian xapaktepucTuku TIpHBeyeM onucaHve JPeBHHX OTJIOXKeHHH B OMMHE 
‘ToaupyM, re HepeAKO BCTpeyuatoTCA BbIXOJbI MIOTHO CI[EMCHTHPOBaHHbIX OpeK- 
HMM, BbICTHMAaIOWUX JHO MOJIMHbI, a TaK%Ke MOAHMMAIOMIMXCA MO OopTam ee Ha 
BICOTY 10 25-30 M, YTO CBHJETEMbCTBYET O 3HAYMTEIbHOH MOMLHOCTH OTJIOXKeHUH. 
5peKYMH C YeTKUM KOHTAKTOM TepeKPbITb! MoOpeHo!. 

_ Bpekuun Kpenko CIeMeHTHPOBaHEl, CIOXKeHbI OCTPOYFOJIbHbIMH OOJIOMKaMu 
10 3—5 cm, pexke Oomee KPyNHbIMH Truibi6amu Jo 20 mm. Llement — oxpemHeaa 
@CUaHO-MeJIKO3eMHCTad Macca. CpeqH MeJIKHX rpaBHHHbIX HW MecuaHbIX 3epeH 
scTpeuvalorca MoyoKaTaHHble. B Apyrux Mectax XHMOMH MMeIOTCA Oosee PbIXJIbIE 
DpeCKYHH C ILEMeHTOM 6€3 OKPeMHeHHA. Bcrepevalorcsa Tak»Ke MeCuaHHKH HM rpa- 
BEJIHTbI, OObIUHO CyIerKa OxKesIe3HeHHbIe WH Ciao ClleMeHTHpOBaHHble. B Hux 
IPOABJIAe€TCA KOCAA CJIOHCTOCTD THNa BpeMeHHbIX NOTOKOB. HaOmomarores nepe- 
OME! TIeCUaHHKOB B FpaBeUTbI HM Me@JIKO- H KPYMHOOOJIOMOUHBIe Opekunu. 

_ Bpexaun cu02KeHbl O6JIOMKaMH MeCTHbIX XHOMHCKUX Topo, mpuuem Tex, 
LOTOpHle sasleraioT B HeOcpeACTBeHHOU 61usocTu. Tak, Opekynu y [loauBymuoK 
\lOxKeHBI pucuoppuTamu. MesKosepHUCTbI MaTepual TpescTaBsieH ApecBon u3 
jepeH NOJeBbIX LIMATOB, HepeIMHa, SFHPpUHAa, POrOBOK oOMaHKH, allmarura, cena. 
_ Xapaxrepuo, uTo H B rpaBesNTax HB IleMeHTe OPCKYHH OYCHb HU3KO COsep- 
KaHMe TOHKO3CPHUCTHIX H TIMHUCTBIX YacTu. Ppakuua Mevee 0,05 MM B WeMeH- 
je cocraBuseT He Gomee 2—2,5%, a Ppakuua MeHbue 0,01 mM — fonu mpomenta 
yra6u. 1). 

O6pawjaeT BHUMAHHe OTHOCHTEIbHAaA CBEPKCCTb OOJIOMKOB, CHJIbHO BbIBeTpe- 
ble BCTPeualoTCA PeKO M MpHHaerxkaT HepesuHy. 

| LIlemeut 6pexuuu umeer xapakrep Tuna mop. LlemexT usoTponen mu mpescras- 
(eH OMaJIOM, 3arpA3HCHHBIM OKMCJIaMH 2Kee3a M PasH4HbIMM IPpOAYKTaMH BbI- 


JerpuBaHna. 
PesyabTaTbl XMMMUeCKOTO aHasH3a* WeMeHTa OpeK4HH 3 NoMHEI D. Tloau- 


tymuoKx (o6pasen PM-1) okasaMcb CJ1eqyIOWlMMH (B mpoweHtax): SiOz 49,76; 


* Ananu3 E. A. Kyabunukol. 


M LAH, tr. 115, Ne 4 
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TiO 1,14; AlsOs 19,48; Fe2Os 4,74; FeO 1,06; MgO 0,87; CaO 3,00; NazO 2,15; 
KO 7,36; P2Os 0,54; MnO 0,21; HeO 3,18; H20* 6,46, cymma 99,95%. 
TlopomkoBast pexTredorpaMMa WeMeHTa MOKaSbIBaeT OUCH CyaOble H PaCIWIbIB- 
yaTble JIMHHM KBaplla HM MoeBoro wimnara. ; 

Yeulopus galeraHua M CTPYKTYpa OTOx*KeHu, cbopMa uw MeTporpacbuyecKuH 
cocTaB O6JIOMKOB YKa3biBaloT Ha TO, 4TO B JomMHax XMOWH Pa3sBUTbI [peBHHe 


TaOnaunma 1 


Tpanysomerpuyeckuit cocTas o6pa3ioB (B MponeHTax) 


= 

2 12 = 8 =) es ear 

POPE «i vag 4 B10 Rl ais eB] pet eT Py eer Rl a 
aleled acl ocd | ol Sel eos) geee 
TlecuanHo-rpa- ‘ a 
BHUHbIM LeMeHT : i® 
o6paser 980 |1,88]0,85/2,64/6,9 |7,33/24,44/16,8 [12,5 |14,8 | 8,7 1,56 |0;8 |0,4 |0,26 ; 
o6pasen, 980 |8,12/0,7 |3,27/6,33|7,9 |25,25)10,9 | 8,35)19,7 10 ,64| 1,19 |0, 76/0, 88)0,68 
I paBeauTpi | 
pei 980(2)} — | — |0,34/2,74/7,05)34,2 )39,97/42,8 | 3,57 1 ,04| 0,29 |0,05/0,79/0,19 
o6pasen, 980(2)| — | — |0,42/2,66|8,27/31,3 |32,61]13, 38] 7,57 4 ,64\4,27 |0,25/0,04|0 59 


JOC HUKOBBbIe OCHIMNM HW JeOBUH, KaK paBHJIO He HCIbITaBIUIMe 3HAYHTEbHOLO | 
lepenHoca, COPTHPOBKH, OKaTbIBAaHuA. TOIbKO MeCTaMM OHM ObIJIM MepeHeCeHbl | 
WM flaM Hayao necuaHuKaM HM TpaBesIMTaM, laxKe C HEKOTOPOHM CJIOHCTOCTHIO; | 
KPYNHbIe 2Ke OGJIOMKM ObIM Me€CTaMH OKaTaHbl. "| 

He ABJAIOTCH JIM OMMCaHHbIe OOpas0BaHuA JpeBHel MOpeHOH, Oowlee NJIOTHO | 
CILEMCHTHPOBaHHOH, 4YeM TepeKpbIBalomlad ee MONOJaad? Takoe mpeqnosowKenne © 
YMecTHO, HOO B XHOMHAX BHITeANOCh ABE MOPeHbI. OcTpoyroJIbHbl XapakTep © 
OOJIOMKOB, TpeoGsafaHue OOJIOMKOB Haj IlCMeHTOM, HelocpeACTBeHHad CBHA3b § 
neTporpaduyeckoro cocTaBa OOJIOMKOB C pa3BHTbIMH PAJOM rOpHbIMM NoposaMH * 
Goylee XAPAKTepHa JIA IPeBHUX OCHINeH U WesIOBUA, YeM JIA MOpeHbI. XapakTep: | 
HO OTCYTCTBHE B J PCBHUX OCHIMNAX SPpaTHYeCKHX BaJIYHOB, BCTPeUarIOlMXCA B MO- 
pene. IIo H. B. Ilyuxosot (?), B ocHOBHOH MopeHe B JOmHHe IloauByM kouM- 
YeCTBO UYKLIX BaJTYHOB 3HauHTeIbHO. J[peBHUe OCI OTMMYAIOTCA OT XHOMH- 
CKOHM MOpeHbI TaKKe WBETOM: OCHINH KOPHYHEBATO-CHpeHeBATOrO IiBeTAa, TOFa Kak | 
MOpeHa cepo-3eeHan. B XuOMHCKOM TOPpHOM MaCCHBe HET BbIJeeHHH KBaplla, 
B CBA3H C 3THM M B APeCBHUX OCHINAX He BCTPe4eHbl HH KPYNHbIe OGJOMKH, HH | 
sepHa kBaplia*. B To Ke BpeMA B JIEMHHKOBBIX OTJIOXKCHHAX YacTO OOHAPyxuU- | 
BaloTCA 3epHa U OOJIOMKH KBaplia. | 

CrenleHb OKaTaHHOCTH TaJieK B MOpeHe MH OGOJOMKOB 43 JpeBHHX ocpInel 
pasmuuna. B Mopene mpeoOmafator raibKH OKaTaHHble, HO COXpaHUBIiNe ep: ’ 
BHUHY!0 (opMy, HM TaJibKH CO Ca6O0 CrlaxKeHHbIMH YrlaMM, Tora Kak B OCbINAX | 
OOJIOMKH B OCHOBHOM OCTPOYTOJIbHbI, HeEOKaTaHb! (Tau. 2). 

Takum OOpas0M CYINeCTBYIOT BECbMa 3aMETHbI€ OTAMUHA JOJIEMHMKOBbIX KOH: | 
THHCHTAJIbHBIX OOPasoBaHHit XUOMH OT YCTBEPTHUHHIX JIEMHHKOBbIX OTJOKeHHH. 

Haxokku JOeqHMKOBOTO TeMOBU HM MPpeBHUX OcbIMeli ABMAIOTCA TepBBIMH | 
Ha KoJIbCKOM TlOJYOCTpoBe HM ipeCTaBAAIOT 3HAYHTeIbHbI MHTepec, MpouMBAE | 
HeEKOTOPHIM CBeET Ha JOIeHHMKOBY!O UcTOpHiIo XuOuH. PasBuTue JesIOBHA U OCHI- | 
ne YKa3bIBaeT Ha TO, YTO OCHOBHBIE SJIEMCHTHI pesbetba XUOHH ObIIM 3aJ102KeHEI 
elle B 2OJleqHuKoBoe Bpemsl. Ilo KpaliHeli Mepe KO BpemMeHN OeMeHeHUA B XuOH-} 
HaX y2Ke CYUICCTBOBAaJIM OTHOCHTEIbHO BbICOKHe TOPbl H XOPOWO BbIPAaxKeHHble | 
JOJIMHbI C MOWLHBIMM OCbINAMH M MCCTAMH OTJIOKCHHAMH BPCMCHHBIX MOTOKOB. | 


* OOnapy2xKeHHble peHTrenorpaMMolt cable IMHHH KBAapIa, BeposTHee Bcero, Npunagiexkat | 
3epHaM, OOpasopaBlIHMcA pH MepeKpucTamiMsanHH onasa. 
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Hakonienve [peBHUX KOHTHHeHTAMbHBIX OTMO*KeHHT OHH mpoxoMuo, 
10-BHAMMOMY, MPOXOJRKUTeIbHOe BPeMsA, 4TO CHOCOOcTBOBaIO 3HauNTebHOMY 
yIIMOTHEHHIO H WeMCHTAaUMH MX, Tora Kak BCe COBPeEMECHHBIe OCHINM:- PbIXJIbI. Mpr 
1€ SHaeCM Cpe JICMHMKOBBIX HM MOCJIECIHHKOBLIX KOHTHHCHTAIbHBIX 06pa3o- 
3aHHM = KoybcKoro MowyocTpoBa CTO/b YMOTHeEHHEIX ocalOuHBIx nopon, 
<aKUMHM ABJIAIOTCA MOJICEMHHKOBbIC KOHTHHCHTAJIbHbIe OTIOKeHHA Xu6un. OrHo- 


Ta6Oauna 2 


CrefieHb OKaTanHOCTH 0610OMKOB (B MpoleHTax) 


OxarTauHbl, OxkarTaupl, 
OrTmo2KeHHe HU MecTO ees HO nae ASU es HeokatTaHby 
uX sajeraHHa OpM opma ae 
- : yTpayena cOxpaHHuiacb 2KeHH. yrabl | OCTPOYTOADH. 
ee = 
Mopena B JomuHe Iloaupym (3) = 26 74 — 
Mopenupie y moc. um. C. M. Kupo- 
Ba (°) 2 44 54 — 
Toe lHHKOBbIe ocpimu Tloaypym — ne 66,5 34,0 
oneqHuKoBbIe ocbINH p. TyuoK — — 45 00 


CHTCJIbHaA CBEXKECTb OOJIOMKOB B OCHINAX, a TaKKe KpaliHe HesHaUNTebHOe CoO- 
{ep2KaHve TIMHUCTHIX YaCTHIl, YKa3bIBaeT Ha TO, 4YTO pH dopmMupoBaHuU 
2CbINeH HMeJIM MeCTO TvlaBHbIM OOpasom cbusuuecKHe mpotleccbl. XUMMYeCKOe 
3bIBETPHBAHHe 3aTPOHYJIO IIPeCHMYLWIeCTBEHHO TOJIbKO 3epHa HedewuHa HU aso 
IAaJIOBLIM LWeMeHT. 

CoxpaHeHve JpeBHero JlemOBHA B MOUMHaX, Tle JeMHAKOBAaA Sposa Obiwa 
1aHOoslee HHTCEHCHBHOH, 3aCTaBJIAeT TaKXKe MePpeCMOTPeTh CylecTByIoMlMe Ipel- 
‘TaBJICHHA O SHAUTEIbHOM Sposupyioulel AesTebHOcTH WeqHHKa Ha KompcKoM 
nouyoctpope. Panee (4) onucaHbl culyyav COXpaHeHHA KOPbl BbIBeETPHBaHHA Ha 
louyoctpope. Terepb Ke OKa3biBaeTCA, 4TO Warwke B LOMMHAaX, rye JeQHHKOBOe 
BbIIIAXHBaHUe ObIIO HAMOOJbIIHM, MOFYT COXPaHUTCA AO/IELHUKOBEIC OTOMKEHUA, 
IPHueM HeKOTOPble W3 HHUX, KaK, HallpHMep, FpaBeJIMTbI, Wake HeAOCTAaTOUHO 
IVIOTHEHbI. ITO WaeT OCHOBAHHE JWIA MOUCKOB JPeCBHUX JOJIEHHKOBbIX OTJIO- 
KeHHH. 

Oco6eHHO MepcneKTHBHbI MOWCKH JOJICLHHKOBEIX OTJIOXeHHU, B TOM YMCIe 
[ peBHUXx poccbImel B BocTOUHOH uacTH KowpcKoro moulyocrpoBa, rye seqHH- 
(OBaA J[CATCbHOCTh OblJIa He3HAYMTeIbHOM. OTa wacTb MOJyocTpoBa mpescraB- 
‘sta co6oH ppesHuli nenenmen, ca6o apoqupyembii. Syecb Hamu B 1956 r. 
»OHAPYXKCHO IUMPOKOe PasBUTHE MVIOWAaHOH KOPbl BbIBETpMBaHAA (usH4ecKoroO 
“uma. 
| B cBa3u C H3sIOX%KeCHHbIM HAM IpescTaBAeTCA HeOOXOMMMbIM CIellMaJIbHOe 
i3yueHHe Tlameopembeda KoupcKoro nosryocTpoBa B AOJIEMHAKOBOe BPe€MA, Kak 
eon TIPeMMOCHIIKH K H3YYCHHIO POCCHINHbIX HM 9JIOBMaJIbHbIX MECTO- 
OK eH MOMeSHbIX HCKONAeMEIX. 


Tlocrynuso 


i Ce IN OBa 
Koubekni dunuan uM Kup 90 II 1957 


| 
| 
| Axayemuu HayK CCCP 
| 


| 


LIUTHPOBAHHAA JIMTEPATYPA 
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BepHas 9Kckypcua (KoupeKuii nomyoctpos), nox pes. A. A. Tlonxanora, 1937. ? H.B. ILy u- 
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Jloxknaynmn Akagemun nayx CCCP 
1957. Tom 115, Ne 4 


TrEOJIOTH A 


M. ©. ®HJIMMMOBA u C. M. APOHOBA 
JIEBOH MEJIEKECCKOrO PAHOHA 
(ITpedcmaeaexo axademuxom H. M. Cmpaxoeoim 6 IT 1957) 


MarepvaJioM [JIA HacTOALel CTaTbH TOCyKMJIM MpOBeeHHbIe aBTOpaMH 
WCCIeOBaHHA JCBOHCKHX OTJOKeHHH paspe3a MemekeccKoH ONOpPHOH CKBa- ~ 
*KuHEI. Mcnomb3syemas B Heli cayHa Opaxuonoy onpeyetena A. HU. JinmenKko 4 
E. E. Vipanospm, ocrpakxoy — A. JI. Apa6e, TeHTaKYIMTOB, CTHJIMOJIMH U 
rouvatTutos — I. I]. JIamenKo, bopamunudep u Puopa Boxopocueh — E. B. Ppe- 
ynmuuKosol u A. @. PocrosueBol, cnoppl u mbiibua — A. B. PusuMoHoBoH. 

B paiione r. Memexecca JeBOHCKHe OTJOXKeCHHA 3aleraloT NO MOWIHbIM (0 
1900 mM) noKpoBoM BepxHemaeosOHCKUX H Me30KaHHO3OHCKUX OTOKeHHH. Mx 
TOACTHMAaIOT 3feCb THEMCbI apxXelicKoro (byHaMeHTa, MOKPbITbIe CPaBHUTeJIbHO | 
MaJIOMOMHOH KOpOH BbEIBeTpHBaHuaA. JleBoHCKMe OTJIOMeHHA MeJICEKECCKOTO Pa3- _ 
pe3a CYINeCTBCHHO OTJIMUAaIOTCA OT HX Pa3spe3OB B pefeax WeHTPaJIbHbIX OOJa- 
cTeli WWHpOKUM pa3BUTHeM MOpoA AOMaHHKOBOrO THIa BO (paHCKOM Hu (paMeH- 
ckom spycax. [locmeqHee cOMw>KaeT HX C 3THMH %Ke OTIORCHHAMH OTICbHBIX | 
palionos Bouro-YpambceKouw o6acTu u SanafHoro cKIoHa Ypasa. Buimensetca | 
MeJI€EKeCCKHH paspe3 JeBOHa HM CBOeH Maso (305 M) MOMIHOCTBO, B Ba u Gosee 
pa3a MeHbIelH, UeM B OMKalUMXx K HeMy pa3pe3ax B Kapaax, Ceuruaee u Yab- 
sHHOBCKE. | 

B orMune OT BBIMeNepeyHCJICHHbIX paHouoB, B MevieKecce JeBoH 1pescTaB- 4) 
JI€H He TOJIbKO BEPXHMM, HO MH CpeHHM ero OTJeaMH. 

CreqoBaTebHO, MaJlax MOUHOCTh eBoHa B MeveKecce oGycoBeHa He } 
CTOJIbKO BbINaeHHeM H3 e€FO Paspesa OTEIbHbIX TOPH30HTOB, CKOJbKO (ballMaJib- } 
HbIMH €fO OCOOCHHOCTAMH, B YAaCTHOCTH Pa3BHTHeEM JOMAaHHKOBBIX OTJIOKeHHU 
B OTJIHUHe OT KapOOHAaTHBIX OKPyrKatollux paspes0B. JlomMaHukoBble OTJIOKeHHA, | 
Kak 9TO HaOJOaeTCA B ypasIbCKHX paspesax (1), OGWaqaloT BO MHOFO pa3 MeHB= | 
le MOL{HOCTbIO, UEM OJHOBO3PAacTHble C HAMM KapOOHaTHHIe. | 

MKuBpeTckKuu ApPyec CMOKeH B OCHOBAHHH CePbIMH TeC4uaHO-FIMHM- } 
CTbIMH aJICBPOJIMTAMH, C TOAYHHEHHBIMH IIPpOCJIOAMH Pa3HOSePHHCTHIX NecuaHH- | 
KOB H rvIHH (40 8M); B CpefqHeH yactH (Zo 11 m) — TeMHO-CepbIMH VW CepbIMH } 
MepreJIAMH, TepeXOAAWMMH BBeEPXY B PIMHHCTSIC MCJKOSePHUCThIe AeETPUTYCO- 
BbI€e H OPfaHOreHHO-OOJIOMOUHbI€ H3BCCTHAKH COOMIbHOH (bayHoli ocTpaKoni }| 
Microcheilinella aff. cardonica Pol., Bairdia binodosa Pol., B. tikhyi Pol.,] 
B. aperta Pol., B. volaformis Pol., u 6oee peyKoit — 6paxnonog: Atrypa ex} 
gr. desquamata Sow., A. ex gr. zonata Schnur. B Kpopme 2xuBercKoro sapyca| 
3aJleral0T aJIeEBPHTOBbIe 3eJIEHOBATO-Cepble TVIMHbI C MPOCMOAMH aJeBPOMNTOB, 
JIMH3aMH HW KOHKPeWHAMM CHepHTOB UM OONJIbHbIMH CHOpamu: Acanthotriletes 
serratus Naum., Archaeozonotriletes extensus Naum., A. pustulatus Naum.} 
Ilo «mronornuyecKomy cocTaBy, (bayHe u (blope *KUBETCKHe OTMOKeHUA MemeKcec: |} 
CkKOrO Ppa3pe3a COOTBETCTBYIOT CTAPOOCKOJIbCKOMY TOPH30HTY IWeHTpasIbHbIXx 
oOuacreH. Mx cyMMapHax MOMHOCTb paBHa 27 M. ra 

Kak BHO H3 M3uI0x%xKeHHOrO, B Menekecce OTCYTCTBYIOT aHaJIOrH HWKHOKH- 
BeTCKOPO H HWKHEM YaCTH BEPXHOXKUBETCKOTO MOMbAPYCOB. | 

@pavckuh sApyc mpescTaBleH nawiHlicKHM, KbIHOBCKHM, Iyry pOBCKO-capra- | 
©BCKHM, JOMaHHKOBbIM, MCHJbIMCKUM TOPH3OHTAMH HWKHE- H CpeqHecpancKoro 
NOKbAPYCOB HM BepxXHeppaHCKHUM NOLbApycom. 
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Tlamutckul ropu3ouT ppenen ycnoBHo. On cnoxen 2KeNTOBAaTO- 
CepbIMH MCJIKOSCPHUCTHIMH aJeBPHTOBbIMH POPH3OHTAJIbHO CJIONCTBIMU KBaPIeBbI- 
MH leCuaHHKaMH, C IMHMCTHIM, KapOOHAaTHbIM, KBaPIeBbIM HM PHTICOBbIM WeMeHTa- 
MH MH TOHKHMH TIPOCJIOAMM TIMHMCTHIX auleBpowuToB. MomHocrs ero 12 x. 

KBHOBCKHK TOpHu3SOHT B OCHOBaHHM COcTOHT 43 TAHH TeMHO- 

3€JICHOBATO-CePbIX, TOHKOCJIOMCTHIX, C1a60 U3BECTKOBUCTHIX, TOHKOUELIYHUAaTEIX, 
C MpOCJIOAMH aseBPOJIMTOB HU Meprewlel, C MMH3aMM CUepuToB HM OOMIMeEM TOHKO- 
paccesHHoro muputa. [MHbI CMeHsIOTCA H3BeECTHAKAMM OPraHOreHHO-O6sIOMOU- 
‘HEIMM, DMPHTHSMPOBaHHbIMH, C BbIeIeHHAMM ayTMreHHOrO TlayKoHUTa Hu doc- 
doputa. HspecrHaku cofepxaT oOumbHyio dbayHy ractponog, Goulee pezKyr0 
Hememunox u Opaxnonogz: Liorhynchus ex gr. multicostatus Hall., Cyrtospiri- 
fer ex gr. murchisonianus Vern., Camarotoechia sp., Atrypa ex gr. grosheimi 
Ljasch. Momyocts ropu3sonta 7 M. 
BB wyrypospcKko-capraeBckuh fTopn30nT BbleneHa nauKa 
MOpod, CocToslad 3 W3BeCTHAKOB CepbIX OHTYMMHOSHBIX, MUKPO3CPHHCTEIX, 
‘HepaBHOMepHO TVIMHUCTHIX, C NOMYMHCHHBIMH NpOCJIOAMM TeMHO-CepbIX H3BeCT- 
KOBHCTHIX, OATYMHHO3HBEIX TIHH (0 5 M). Bptme u3BecrHakH CMeHAIOTCA PIMHa- 
Mu (0 37 mM). Tumuli WpeacTaBsenbi CepoBaTo-3eeHbIMH HW TeEMHO-CepbIMH pa3Ho- 
CTAMM, OOpPa3YIONMMH TOHKOe yepefoBaHue. 

B HuX HaOmoJaloTcA OOKJIbHBIe BbIJeIeHHA CHfepuTa, NMpuTa, aB TeMHO- 
cepbIX HX pasHocTAX HM OpraHuueckoro BenlecTBa. M3 dayHbI B HUX BCTpPeyeHbl 
neseuunomp: Pterochaenia ex gr. fragilis Hall., Buchiola aff. timanica Sandb.., 
TeHTAKYJMTHI, PayHOAPWU, CIMKYJIbI TyOOK HW OCTpaKOAbI, a TakxKe JeTpuTyc 
pacTeHuli H CNOpbl, CXOMHbIe CO CMOpaMHM KbIHOBCKOrO H MawHiicKoro ropH30H- 
TOB. 

BepxHsAsa uacTb ropuH30Hta (70 21 M) cmoxwKeHa YepeOBaHHeM H3BeCTHAKOB 
Mepresieli Cc TOMYHHEHHbIMM TIPOCJIOAMM TMH WM U3BECTKOBO-IJIMHUCTHIX OUTYMH- 
\HOSHBIX CulaHieB. M3pecTHaku peACTaBJIeHbl B HYXKHEM 4YacTH OpraHoreHHo- 
OOJIOMOUHBIMH HM OOJHTOBO-OpraHOreHHbIMH — racTPONOAOBLIMU, TacTpoMoOBo- 
NeWeEMHNOMOBO-OpaxMOMOROBbIMM pa3HOCTAMH, YacTO MMPUTH3HPOBaHHbIMN, 
(bocbaTH3HpOBaHHbIMH HW TiayKOHHTH3MPOBaHHbIMH, BBepXy MHKpoOsepHUCTON 
|W M@JIKO3EPHUCTOM CTPYKTYpbI, OObITHO OuTyMuHosHbIMH. [lopepxuocru Hansmacro- 
'_BaHHA OplaHOreHHIX H3BECTHAKOB HepoBHEIe. OHH HeCyT CJlefbl rayOoKora 
pa3MbIBa B Bue KapMaHoB. 

B uspectHakax BcTpesena cayna: Ladogia meyendorfi Vern., Anatrypa cf. 
‘timanica Mark., Camarotoechia ex gr. biferiformis Mark. 
8B muxkposepHucrbix W3BeCTHAKAaX WM ClaHWax cpelu *ayHbl WpeoOmaaror 
\IMHTYJIbI, TCHTAKYJUTbI, CTHIMONMHbI, TOHHATHTHI, OyXHONbI WM TTepoxeHun, 
|a TaKX%Ke BCTPeveHbI CHOPbI pacTeHUU, THMMYHDIe LWIA CapraeBCKOrO FOpH3oHTa. 
|MowHoctTb wyrypoBcKo-capraeBCKUX OTJOXKeHAM, B YCJIOBHO IPHHATHIX TpaHn- 
max, Jocturaet 63 m. 

JloMaHuYKOBLH FTOpPpH3OHT MpescraBseH THMHUHIM JIA Hero 
nepecyianBaHHeM OMTYMMHOSHBIX TVIMHHCTO-HSBECTKOBBIX HM  KPeMHHCTbIX 
|TEMHO-KOPHUHEBATO-CepHIX CaHWeB HW ONTYMMHOSHBIX OypoOBaTbIX TO 
l6omee, TO MeHee YJMHUCTHIX M3BecTHAKOB. IlocmeqHve uMeloT opraHo- 
TeCHHYIO, MHUKPO- HM MeJIKOSEPHUCTY!IO CTPyKTYPbI M HepeZKO OOpasyloT JHH3bI 
iM KOHKpelwu cpequ culaHueB. CilaHibl WM US3BeECTHAKH pasOHTbI CeTbIO 
IMeIKUX, OOJIbINeli UACTbIO BEPTHKAIbHBIX MSBHJIMCTHIX TPelMH, BbIMOJIHCHHBIX 
|KaJIbUMTOM, pexe KpeMHe3emoM. OHM cofepxKaT dayHy ToHMaTuToB: Tornoceras 
simplex Buch.; restakysmros u crusmosnu: Styliolina domanicense G. Liasch., 
Homoctenux krestovnikovi G. Ljasch., Polycylindrites semigradatus G. Ljasch.; 
6paxnonog: Liorhynchus cf. crebricostatus Mark., Chonetes cf. menneri 
jasch.; meneuunog: Buchiola retrostriata Buch., B. alf. lupina Clarke, B. cf. 
scabrosa Clarke. MomHocTp ropu3onta 36 M. 
| BmenuayMCKOM IPOpH3OHTE, B OTMMGHE OT MOMAHMKOBOLO, Cpeqn 
IOHTYMHHOSHEIX H3BECTHAKOB HOSABJIAIOTCA 3eCHOBATO-Cepble H Cepbie He OUTY- 
MHHOSHbIe UX pasHocTH. [locmeqHue B OTCbHBIX COAX MMEIOT OpekyHeBUAHDIii 
jxapaktep u OoraTbl H3BECTKOBbIMM BOAOPCCAMH. OHM OObINHO TpeMHOBaTHIe 
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U pexke KaBepHOSHble. Tpel{HHbl H KaBepHbI B 9THX H3BECTHAKAX MCCTAMH HaCbk 
ULCHbI HET. . 

B Hux colep»KuTcs (bayHa OcTpakox u 6paxuorog: Chonetes ex gr. setigera 
Hall., Ch. ex. gr. semilukianus Ljasch. u sogopocau: Syniella tortuosa Antr. 
B OHTYMHHOSHBIX H3BeECTHAKAX HMeIOT Me€CTO MOCAOHHbIC- CKOINJICHHA (payHbl 
6yXHOUI, TeHTaKYAHTOB, CTMMOMH M ToHMaTuTOB: Manticoceras intumescens 
Beyr. MouwoctTb ropu30uHta 33 M. 

B pepxHepauHcKuh NOASAPYC YCAOBHO BbIeeHbI TeEMHO- 
cepble OHTYMHHOSHbIC KPCMHUCTO-H3BeCTKOBbIe C/aHIbl, C NOJYMHCHHbIMH Ipo- 
CIOAMH OHTYMHHO3HEIX USBECTHAKOB, PaHONAPHTOB HM IIMH, C OOJIOMKaMH 
atty3HBHbIX NOpOl B OCHOBaHMM, a TaKxe CBOCOOPa3HBbIM KOMIWI€KCOM (ayHbI: 
menenunog, Opaxuonog Liorhynchus sp., paquouapu, cnukys ryOoK, oHOKa- 
MepHBbIx (bopamuHudep H Pulopolt H3BeECTKOBbIX BOLOpOoceH. MomtHOcTb NoAbApyca 
paBHa 12 M. 

MPameucKUH APYc CAORKeH B HMRKHEH YACTH YeEpeMOBaHHeM YePHbIX 
WU T@MHO-CepHIX OHTYMMHOSHbIX KPCMHHCTO-IIMHUCTO-KapOOHaTHBIX H TJIMHHCTO- 
KapOOHaTHBIX ClaHIleB C OUTYMMHO3HBIMH, TJIMHHCTbIMH, YaCTO OKPeMHeJIbIMA 
KOPHUHEBATHIMH HW OyYpOBaTO-XKeITLIMA H3BECTHAKAMH, CrYCTKOBOM HM MUKpOsep- 4 
HUCTOH crpyKTypbl. B vepenoBanuu oOObHO mpeoOMaaioT ClaHibl, pasOuTEIe | 
CeTbIO H3SBUJIMCTHIX TOHKUX TPeUIHH, 3alOJIHCHHbIX KapOOHAaTOM. + 

OTJeIbHbIe NpocMoH canes oOOorallleHbl paHOAPHAMH M CIMKYJaMu 
ryOok. M3pecruaku cofepxKaT pedkyto cbayHy ocTrpakoy, nemenunoy: Posidono- 
mya venusta Miinst., 6paxuonog: Liorhynchus ex gr. subreniformis Schnur., 
L. ex gr. rhomboidea Phill. 6axrpuToB u oJHOKaMepHbIX dopamMuHUdep. 

OTa wacTb paspe3a yCJIOBHO oOTHeCeHa K HY KHEMaAMeCHCKOMY 
nOoLbaApycy no nosBsenuto (payne! Posidonomya venusta Miinst., Bcrpe- 
yaeMoH B Jipyrux pa3pe3ax Bouro-YpanmbeKol oOslacTH HM 3anagHoro CKJIOHa 
Ypama coBpMecTHo c THMMYHOM cbameHcKol cbayHo Liorhynchus baschkiricus 
Tschern. Moujuoctb ee paBHa 30 M. 

BepxHehaMeHCKHUH NORBAPYC CAOKeH NMpPeHMYyLIeCTBeHHO 
CepbIMH H TEMHO-CepbIMH H3BCCTHAKAMH MHKPO- HM MeJIKO3ePHUCTOH, CryCTKOBOH $ 
H OOJIOMOUHO-OpraHOreHHOH CTPYKTYPbI, C NOAYHHEHHBIMH TpocsIOAMH TeMHO- 
cepbIX MepresleH, UePHbIX MH TEMHO-CePpbIX APFHJIJIMTOB, KPCMHHCTHIX TOpod UW 
MeCYaHHKOBHAHBIX JOJOMHTOB. BuTyMHHO3HOCTb HOpoy HeowwHakoBa, Oovee 
OMTYMHHOSHEI CJlaHIlbl, APrHJJIMTbI UW MepreswH WH MeHee — H3BeCTHAKH. | 

Jia BepxHecbaMeHCKUX OTJOXKeHHH XapaKkTepHo oOOumMe copamuHudep | 
WU pasJIMUHBIX BOAOpocsen. [I[pu sTOM B M8BeCTHAKAX HHKHEL YacTH (MOL[HOCTHIO 
11 mM) BerpeyeHtt Bowopocau: Clypeinella pulchra Reitl., Radiina graciosa 
Reitl., Sphaerella spinosa Reitl.; oHoKamepuie dopamunudepsl u ocTpa- 
Komp: Entomis cf. accurata Pol. 

B nopoyax cpequeli uactH BepxHedbaMeHcKoro HoxbApyca MowHocTHO 30 M 
BCTpeyeHb! cpelu (bopamunudep Septatournayella rauserae Lip., xapakTrepHple 
(WIA BepXHedameHckoro okbApyca OaliryraHcKoro, yJIbAHOBCKOrO UM Apyrux 
paspe30B; 43 Opaxuvonoy Pugnax ex gr. acuminata Mark. 

HspecTHaku BepxHelt uacTu (baMeHCKoro spyca MoHOocTHIO 43 M coxepxKat 
B komiekce dopamuundep: Endothyra communis Raus., E. cf. cobeitusana 
Raus., XapakTepHble JIA O3ePCKO-XOBaHCKUX CIOeCB HAH KPOBJIM JaHKOBoO- 
NeOeNAHHCKOTO TOPH3OHTa WeHTPabHbIX OOvlacTeli. BepxHaa rpaHutla dameH- 
cKorO sApyca MpoBeleHa KaK lO H3Me€HeCHHIO JIMTOMOTMYeCKOrO CocTaBa, TaK HM 
moO cMeHe (ayHbl — MCue3HOBeHHIO SHIOTHP, MO3HAOHOMUIi, MHOPHHXYCOR 
MH MOSBJICHHIO XOHETeCOB, MpoykKTycoB u wlyxeprena: Schuchertella ex gr. 
planiscula (Sem. et Moell.), a raxxe HyKya. 

PesioMMpyA BC BbILMeH31OXKECHHOe, MOXKHO OTMETHTS caemyrousee: 1. B or- 
JMUMe OT paspesoB JeBoHa KasancKoro mporu6a (KasaksapcKoro u np. (7, °)}a 
B Mesekecce BbinaqaloT OTJOXKeCHUA HHYKHEKUBETCKOFO HW HW Ke YacTH BepXHe- 
*KUBETCKOrO Nokbapycos. 2. BepxHexuBerckue, maliMlickHe H KbIHOBCKHe 
oTNoxeHuA Menekecca PaltHaibHO HavGoslee CXOMHbI C OJHOBO3PaCTHBIMU OTJO- 
*KCHMAMH CbISPaHCKUX, OapaHOBCKUX MW lO KapOTTaxKY y3IOKOBCKOFO Paspe30B 
166 


PaCMOJO2KeHHbIX Ha 1OXKHOM H 1OFO-BOCTOUHOM CKOHaX YabAHOBCKOrO cBOa. 
OHM OTJIMYAIOTCA JIMTOJOFMYeCKH HM MeCHbIIeH MOLMLHOCTbIO OT THX 2Ke OTMOXKe- 
Hun B Ka3aHckoM mporn6e. 

Bee 8TO NO3BOMAeT 3aKJIOUHTb, YTO MeJIeKECCKUMi paspes B 9TO BpeMa cbopMr- 
PoBaJICA Ha BOCTOYHOM CKJIOHe YAbAHOBCKOrO cBOAa. STO nosTBepxaeTcsa 
TakKe MOJIHbIM BbIKJIMHHBaHHeM BePXHEKUBETCKHX, MalIMHCKHX HM KbIHOBCKHX 
OTJIOXKeHHH K 3atiayy or MeeKkecca B HallpaBeHuN UpUNno_AATOH uacTu 9TOrO 
cBoa. 

3. Hanwune MomHok Tommi riwH B wyrypoBcKo-capraeBcKoM Tropu30HTe 
cOmMmKaeT MeeKeCCKUH paspe3 C KaMCKO-YCTbHHCKHM uM Jp. paspe3amu 9TOrO 
‘ropu30HTa B Ka3aHckoM nporn6e H pesKO OTMYaeT ero OT OMHOBO3PaCTHEIX 
KapOOHaTHBIX OTJIO%KeHHH  BePXHEMIMTPOBCKOrO YTOpH30HTa “IeHTPasbHBIX 
oOsacTreH (*). 

| 4, Cpequedpanckuli noxpapyc Menexecca, xapakrepu3yioululica tmupoKuM 
‘pasBHuTHeM JOMAHHKOBBIX OTMO*KeHUH, TunHUeH WIA Bosro-Y pampeKou o6sacTu 
‘HM, HaoOopor, CyllecTBeHHO OTMMYaaeTCA OT TIMHUCTO-KapOOHaTHEIX ero paspe- 
(80B IeHTPaJIbHbIX patonos PyccKoi maTopMb!, Gosee GeAHbIX OPraHHyecKUM 
'pemlecTBoM u OuTymamu (4°). 

' 5. MasomonmHple JomMaHuKoBble oTO%KeHUA BepxHedpancKoro noxpapyca 
“ (baMeHcKoro spyca MemeKeccKoro pa3pe3a He uMeIOT cee (ballMaIbHbIX aHa- 
‘MOPrOB B IeHTPaJIbHbIX MW, 3a HCKJIIOUCHHEM HEKOTOPHIX pa3spe3soB, B Bouro- 
‘YpanbeKoh oOsacTax, rye OMHOBOSPACTHble HM TOM MOCTHraoT 3HauuTeJIb- 
‘HOM MOLIHOCTH HM MpefcraBneHbl KapOoHaTHLIMH Mu CybiaTHO-KapOOHaTHbIMU 
mopofamu. Paspes3ni, cxoHble mo sMTOMOTMueCKOMY COCTaBY HM HeMHOroOUNCJIeH- 
HbIM HaxOKaM (ayHbl MO3MJOHOMHU, IHAOTHP MU OCTPaKO, C OMNMCbIBAaeMbIMH 
orsiomeHusamu Menekecca, BepOATHO, HMeIOT MecTO B CapalimMHckom, Ena6yx- 
¢KoM, Ka6pik-KynepckoM vu, NO aHaJOrHH KapOTTaxKHbIX XapaKTepHcTHK, 
Mensesuuo-AktTanpiiickoM palonax TaTapuu. 

- Ananoru cbaMeHcKuXx OTJIORKeHUH B STHX Paspe3ax OOJIbUIMHCTBOM HCCeENo- 
BaTemelH JO CHX lop, NO HallemMy NpecTaBsIeHHIO, OLUHOOUHO paccMaTPHBAaJIMCb 
‘8 cocTaBe (ppaHckoro apyca. CorjacHo Janu B. H. Kpecrosunkosa 4 HaliuM, 
CXONHbIM C MesIeKeECCKHM pa3pe3 BepxXHedpaHcKHX HM (aMeHCKHX OTORKeHHH 
pa3sBuT B paiione IIumoruxHo u By3yayKka B UkanoscKoi oOsacru. 

_ [upokoe pasputTve JOMaHMKOBbIx (alu B BepxXHeM jlesoHe MevieKeccKoro 
pationa cOMxKaer ero C OMHOBO3PAaCTHbIMH OTJIOMweHHAMH KowBo-BumepcKoro 
\kpaa 3anaqHoro ckmoHa Ypasa (7,8). ¢ 

_ IIpucyretsue tbamenckoro apyca, OcOOeHHO BepxXHeH eo YaCTH, BKIOUAIO- 
qe aHamoru o3epcKO-XOBaHCKHX CJIOeB, B MeJICKeCCKOM, KaObIK-KYMePpCKHX, 
;CapaHIMHCKUX, emaOyKCKUX HM Apyrux paspe3ax, CTaBHT TNO0J| COMHeHHe HbIHe 
(pHHuMaemoe MHOruMH ucceqoBaTemaAmu (°,°) Mosmo%wKeHMe O TIyOOoKOM mpe- 
/TYPHEHCKOM Pa3MbIBe JeBOHAa B STHX palioHax. 


BcecoosHblit HaydHO-HccmeqOBaTesbCKHM ee 
| reovloropa3BeqouHbIt HedraHo HMHCTHTYT 13 X 
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Jloxaagn Akajwemuu nayrk CCCP 
1957. Tom 115, Ne 1 


MHHEPAJIOPHS | 
M. A. PATEEB 


NPOKWJIKH INMPTEHETHYECKOLO KAOJIMHUTA B FJIMHUCTbIX 
MOPOAAX BOPKYTCKOHM CBHTbI 


(IIpedcmaeneno axademuxom H. M. Cmpaxoeoim 11 II 1957) 


Ilpu usyueHuu yrvleHOCHBIX TepMCKHX OTJO*KeHHH BopKyTcKOM CBUTbI 
[leyopekoro yrompHoro GaccetHa A. B. Makeyounos oOpaTHJI BHUMaHHe Ha 
IIPOXKUJIKM ZMMTeHETHYeCKOFO TIMHHCTOFO MUHepaJia, 3allOJIHAIOWLerO TPelllHHbl 
S9HOKIMBaKa B aprudsutax. HeOompuime KouHUeCTBa TIMHHMCTOrO MHHepawa, 
3aNOJIHAIOMLerO TPeUIMHbI, OblIH TulaTeIbHO coOpaHE! A. B. MaxkeJOHOBbIM 
nepeflaHbl B Hale pacnopsxKeHue JIA MMHepamorMuecKHX UcCCJeqOBaHHi. 
KommieKcHbIM UCCJIeqOBaHHAM,  BKJIOUAIOINIMM cCreKTpodboToMerpuyeckuH, 
peHTreHorpaduyeckuu, ONTHUeECKHH HW TepMOrpaduyecKHH aHaJIM3bl, NOABePrIMCb 
CeMb OOpa3lloB H3 CeWyIOWNxX CKBaxKHH: YK-55, ray6. 198,0 m; YK-62, ray. 
321,5 u 354,5 m; HCK-76, ray6. 185,0 m; HCK-111, ray6. 115,8 u 188,1 mM; 
HCK-114, rury6. 95,0 m. Kpome Toro o6pa3ibl 43 aHasIOTMYHbIX MpoxRUJIOK OBI 
coOpanpi A. B. Makeyonospim 43 cKBaxKHHbI HCK-111, rary6. 141,6 M nu ckBaxku- 
HB! 463, ray6. 353,5 mM. 

OMHreHeTHYeCKHH TUIMHHCTEIM MMHepad MMeeT OesIbI HIM KPeMOBBIM UBeT, 
OH XXHPHbIM Ha OLLyMb, a B NOpowke MYyYHUCTHIH. Munepad BbInOwHAeT mpo- 
CBeT TPelMH, HMeCIOWMX HEPOBHY!O MOBeEPXHOCTb MH CeKYIMX NMOposy nos pa3- 
JIMUHbIMA yrviaMH kK cwloMcTocTH. BmerlaioumMe moposbl oObluHO MpeycTaBse- 
HbI TCEMHO-CePbIMH aprHJJIMTaMH, HHOra OOOrallleHHbIMH aJIeEBPHTOBbIM MaTe- 
puasioM. 

IIpumMasku WIM «HasleTbIy OeOrO UH KpeMOBOTO 3TMreHeTHYeCKOrO PJIH- 
HHCTOrO MUHepaia HepeAKO IIpHypOueHb! K 3epKaslaM CKOUIbxKeHuA. M3yuenue 
oOpaslOB TIMHUCTOrO MMHepasla 3 IpORKHIKOB C NOMOULbIO OpraHHueckuXx 
KpacutTesiel HM CMeKTpO@OTOMeTpHH TOKasal0, 4TO BCe OHH OOHAapyxXUBaloT 
WHCTbIe (HOJIETOBbIE OKpacKH, He MeHAIOULMeCA Tlocle Oo6aBnenua KCl, u 
MaKCHMYM MOrJoujeHuA B OOacTH O80 Mp, 4YTO XapaKTepHO JIA PIMHMCTHIX 
MMHepaJiOB, Cla6O CBASbIBAIOMIMX KpacHTeIH TuNa KaowMHUuTa. OnruuecKue 
MCCEQOBAHHA OOBIYHBIX HACbINHbIX IpelapaTOB B HMMepCHH OOHapyxXuIM B 
OMHUX ClyYaAX MeJIKHe OYCHb TOHKME MCeBMOreKCarOHaJIbHble YeLyHKH Kao- 
JIMHATa CepoH HHTeppepeHUMOHHON OKpacKH C Nep = 1,064-40,003 (HCK-144, 
ruy6. 95,0, HCK-76, ray6. 185 m); B apyrux cayyaax aHaJoruuHBEl moKa- 
3aTeJIb TIpPeJIOMJICHHA HMeJIa OOMlaA Macca JHCMepcHoro KaOJIMHHTOBOTO Bellle- 
cTBa WJM ee arperaTbl. Bosee KpyNHble WeCTHyrOJIbHble YelIyikKH KaOMMHUTA 
ObIIM BCTPeCYeHbI JIMUIb B eMHHUHBIX oOpasuax. KaowHHUuT, Kak rwlaBHbllt 
STIMPCHETHYECKUH MHHepad, sallOJHAICMMi TpelMHbI B TIMHMCTIX NOposax 
H OOpasylomini NpoKHIKH, Obl UeCHTHPHNMpOBaH MH peHTrenorpaduyeckH. 
IIpuuem vemyiuaras, myume pacKpucTaiMs0BaHHad pasHocTh KaonMHUTa 
(HCK-114; ray6. 95 m) qana HauOonee Tunuunbii KoMMseKc ero qudppak- 
WHOHHBIX HHH: 7,19A 0. c.*, 4,22A c., 3,57 0. c. uw ap. Octambupe 


Ba 


C — CHJIbHaw, O. C. — O4CHb CHJIbHaA, Cp.— cpeqHAA, c.— cna6aa, nb.— quddysnasn 
JIMHMH. 
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oOpaslbl OOHapy2XUAH KaOMMHUTOBO-XJIOpHTOBBIi KOMIIeKC uddpakWHOuHbIx 
JMHMM, BKMOYad 7,38—7,43—7,57A c. u o, c., 6,87—6,91A 0. c.* B 
ofHoM cayyae 4,68A c. nb., 4,35Ac., 4,148A c., 4,07A c., 3,72A eps 
3,61A ca., 3,50—3,51A 0. c. w ap. Xaopurossii ouenb Hu3KO jBylpe- 
JOMISIOMMH MHHepad, *KeJITOBATHI BMpOXOAAMeM CBeTe, OOHapyxKeH Ip on- 
THYCCKUX HCCJeOBAHHAX HMMEPCHOHHBIX TpelapaTos. 

Kpupple HarpeBaHus TIMHMCTOTO BeMecTBA M3 MIpoxKMIKOB oOHapyxXHJIN 
cia0o pasBUTy!lo 9HoTepMuyeckyto ocraHoBKy upu 100°, WMpoKoe SHOTepMH- 
YeckOe MPOBUCaHHe C MakCMMyMamu Ip 570—600° u 645—660° u pesKuit Kao- 
JIMHHTOBLIN + SK3OTEPMHYeCKHH THK 
upx 970—990°. Ha tTepmorpammax 
puc. 1 cpemuaa 9HTOTepMuuecKkan 
octaHoBKa 570—600° npuHadnexur 
KaOJIMHUTY, a AONOJIHUTCIbHbI ~Mak- 
cumyM 645—660° BbI3BaH MpHMecbIO 
XJIOPHTOBOrO + MMHepawia. 

BecbMa pacTAHyTbIe cpesHue 
SHJOTepMMYeCKHe OCTAHOBKH, aHaJio- 
THUHBI€ HalliMM, C TeMM Ke Temme- 
PaTYPHbIMH MHTepBaslaMu, BKTIOUAaA 
MaKCHMyM pu 660°, umeroT xJIOpHuTHI 
W3 MaCCHBHBIX OCaJOUHbIX XJIOPHTO- 
BbIX APIHJIJIMTOMOMOOHbIX Topo c 
p. Masxu (o6pa3er C-K 3-993) (4): QH- Puc. I. Kpuppble HarpepaHuad SmMreHeTHYeCKOrO 
JOTepMHYeCKHH MaKCHMYM pH 660° Muuepasa us mpoxuaKoB xs10p'ToBo-KaouHHH- 
MOTI Obl [aTb KapOoHaTHI B cMecHc —JO8OTO cocTapa: I — cxpaxuna YK-62, ray0. 

,0 M, 2— ckBaxuHa YK-55, ray6. 198 m, 
KaKMM-JIMOO TJIMHUCTHIM MHHepasioM, 3 —cxpaxuna HCK-76, ray6. 185,0 
OJHaKO B TOHKOM pak OHH BeCbMa 
H€3HaUHTeJIbHbI JIM OTCYTCTBYIOT. 
CBa3b 9TOH OCTaHOBKM C MOHTMOPHJIJIOHHTOM B JlaHHOM csly¥ae oTmajaer, 
MOCKOJIbKy OH, No JaHHbiIM B. H. Muumuon (2) MoxeT nposBuTb ce6a HeOOUb- 
IUMM 9HOTepMuyecKkuM a¢pekToM mpu 685° sub pH HasMuMM ero B CMeCH He 
mMeHee 80%. IlocsleqoBaTesIbHOCTb BbIJeJICHHA MUHepaJIOB OKa3aJIOCb BO3MO2XKHBIM 
HaOsu0aTb B OOpasile H3 cKBaxkuHEI HCK-114, ray6. 95,0 mM, qua KoToporo Obi 
cClelaH yauHpli mud. B stom muimde KaOJMHUT B Bue TOHKOUeWIyiuaTOu 
MacCCbI MH M@JIKUX BEPMUKYJIMTOBbIX arperaTOB BbIMOJIHACT IPOCTPaHCTBO M@ExKILy 
KPYNHOKPHCTasMMYeCKUMU YUaCTKaMM KaJIbIMTa, YTO yKa3blBaeT Ha ero Goulee 
Nlo3Hee BbIMeEIeHHe MO CPaBHEHHIO C KaJIbUHTOM. OTO coruacyeTca Cc yKa3saHHAMU 
A. B. Maxeyonosa Ha clyual pacTBopeHua cbayHuCTHYeCKUX OCTaTKOB Ovlaro- 
Japa BOSHHKHOBeHMIO pacTBOpOB c KucibIM pH B yxe ccbopmMupoBaBUIMXcA 
nopogax. EcrecrBeHHOo, 4YTO HatiaJIbHble MOMCHTHI MpoOleccoB siMreHeTHyYecKOrO 
M3MCHeEHHA TVIMHUCTHIX MOPO, CONPOBOXRTawwlMecH BbIHOCOM LleJIOUHO3eMEIb- 
HbIX JJICMCHTOB JOJDKHbI ObITh Oosee OATOMPHATHH! LIA OTMOXKCHUA B TPellMHax 
KapOoHaTHbIX MMHepaJiOB, Tora KaK JWIA BbIJeeHHH KaOJIMHUTa HeoOxosuma 
KucJlad cpeya. 

SanomHeHHe KaOJIMHUTOM BeEPTHKaJIbHbIX HM CCKYIIMX TpewiHH B yruax Mam: 
Holica, a Take BbIeNeHHe FO B MOJIOCTAX HW JIMH3ax GroseHa OnMCaHbI Bovwi0M 
(*). [Ipuuem TouHo usenTuduMpoBanHblit KaOJIMHUT AaCCOMMUPYeTCA 3fecb TakxKe 
C KaJIbILHTOM UH ABJIACTCH BTOPHUHBIM, OOPasOBaBIUHMCA MYTeM OTJIOKeHUA 3 
BOJHBIX PaCTBOPOB, MPOHMKaBIUMX NO TpeuwwHaM. Daarogfapa HeKoTopou nocae- 
JIOBATeIbHOCTH B SITeHeTHYeCKOM OOpa3s0BaHHH MMHepaJIOB KaOJIMHUT MHOra 
OKa3bIBaeTCA B HeCBOHCTBCHHOM JIA Hero OOCTAHOBKe B MOPCKHX OTVJIOKeCHHAX 
B accollMaluu c KapOonatamu. IloqoOuble culyyaH HaxowKeHuA sTMreHeTuM4Ee- 
CKUX BbIJeIeHHH KAaOMMHUTa B MOPCKHX OTJOXKeHHAX HaOsIOLaMCb HaMH Ip 
M3YYCHHM MHHepaslorMM TOHKOM c:bpakWMH MOPCKHX HM xKHeppaHCKHX apruil- 


* JIunua 7,37 u 6,85 A yxaspiparotcn JI. I. Cepgtouenko(!) gua xnopyroB u3 KOH: 
KPeWMOHHbIX OCaAOUHBIX Nopon c p. Maku. 
169 


uuTOB u3 ApyeqMHcKol CKBaxkuHbI P-19, sameratonulHxX Ha JOBOJIbBHO 3HauMTeJIb- 
HBIX TayOuHax. IIpu MuKpocKonMuecKOM u3y4eHHN WMdoB aprvJIMTOB aH- 
HOrO BO3pacTa B HUX OOHAPYXKeHbI HAMM HEOOJIbILNMe JIMH30UKH HJM OUCHb MEIKE 
BeEPMHKYJIMTOBbIe CpOcTOuKH 9mMreHerHyecKoro KaomMHUTa. JIMH304UKH BbITA- 
HYTHI BOJIb MAKPOCJIOUCTOCTH aprMJJIMTOB, a TOHYAMUIMe TPeMIMHKM ClaHHOCTH 
apaJWeIbHb! UX WMHHOM ocn. Murepecuo, 4TO 9TH JMH30UKH KaOJIMHUTAa MHOr Aa 
ACCOWMUPYy!OT CO CKOMeHHAMM OpraHuuecKoro BeulecTBa. MakpoMH304KH - 
9IINTeHETHUECKOFO KaOJIMHUTA, PACrO/IOXKeHHbIe BAOIb MHKPOCAOMCTOCTH, ObIIM 
oTmeyeHb! Hamu B Apuese, B cKBaxkune 19-P, B o6pasuax 82/8, rmy6. 2698, 
72 — 2708,27 m, 96/6, rmy6. 2834,75—2839,20 m u B o6pasue 97/18, ray6. 
2839 ,2—2847,2 M. 

DnmMreneTuuecKkHe BbIMeCHHA KaOJMHUTAa OblmM oTMeyeHEI C.B. Tuxomupo- 
BbIM B IYCTOTKaX Tasleo30HCKUX U3BeCTHAKOB PyccKol maT@opMbl. 

MuxkpouiMH30uKH STMPeHeTHYeCKOrO KaONMHUTa HaOMOLaIMcb B OOpasilax 
MIMHUCTEIX HOpor 3. B. Tumocbeepoit u3 Hu2KHero KapOoHa Jlon6acca.E. I].@yp- 
mMaH (4) wu ®. M. ManunoscKun (°) KaOJIMHHT ONHCaH B KOPeCHHBIX KOHKPelHAax 
MOpCKHX HwxKHerameosolcKux dochdoputos Tlogomuu. KaomwHHuT BbINOJHAeT 
3eCb B XKeJIBAKOBbIX KOHKPeIMAX KaK IWeHTPpaJIbHble MYCTOTH, TaK H MeJIKHe 
MYyCTOTKH MexKAy syuamu cboccdopuTosoro BerjecTtBa. [IpHuem wHTepecHO OTMe- 
THTb, UTO 3TH PaLNaJIbHO-JIYUHCTHIe MpORUMKH KaOJMHUTA MHOra FOXOAAT TO 
MOBEPXHOCTH KOHKPellH, YTO BUHO B HEKOTOPHIX WIMdpax WIM Ha MOJMpOBKaXx. 
Takue TpeliMHbl, BbIXOAAMMe Ha MOBeEPXHOCTb KOHKPelHH, BO3MOXKHO UH CJIY2KH- 
Ji TEMM IYTAMU, MO KOTOPbIM MPOHMKaJIM B 3aTBepseBalolNe HU pacTpeCKHBalo- 
mlwecah 2KeBaku coctpopuTOB PpacTBOPbl, WHPKYIHPOBaBLIHe BO BMeLJalOuIMx 
ropoyax. Ha Gomee no3qHee OOpa30BaHHe KaouIMHUTa docdopuToB — B CaMyt0 
TOcsIeMHIOIO OUepeb, MOcMe BbIeIeHUA CYIbPULOB HU KapOoHaTOB,—yKa3bIBaeT 
E. I]. ®ypmax. Bo Beskom ca1yyae MPH Mo3sqHe-qMareHeTHYeCKOM HIM PaHHe- 
STIMTeHETHYUECKOM TeHE3HCe KaOJIMHUTa HET HeEOOXOAUMOCTH AoMycKaTb 06pa3o- 
BaHHe erO B MOPCKOM esOUHOH cpewe, BMOJIHE BO3MO%KHA efo accolMallHA Cc 
KapOOHaTaMH HM eCTECTBEHHA €FO NOABUKHOCTS B KMCJIOM cpeye, KoTOpad Bcerya 
MOXKET ObITb B Ooslee NOs AHel case POpMUPOBaHHA WIN U3MeHeHHA Topo. Bpay 
JIM MOXKHO JLYMaTb, YTOOLI B YCJIOBHAX MOPCKOM CpebI MorsmM copMupoBaTECA 
KOHKpelHH, HanoJIOBUHy, a HHOra H Ha TPH YETBEPTH CIOXRKeHHbIC KAOMMHUTOM 
TOJIbKO 3a CUeT NepepacnipeseseHHA BelleCTBa B CaMOH KOHKpeluMH. B TakOM 
culyuae MOPCKOH ocaqoOK JouKeH ClaraTbCA MOUTH WeMKOM KaOJIMHHTOM, 4TO 
B Jl€HCTBHTCJIbHOCTH Mb HaOJOLaeM JOBOJIbHO pefKO. 

ONMTeHETHYeCKHH KaOMMHUT pactipocTpaHeH, HeCOMHeHHO, ropa3qo mMpe, 
OCOGeHHO B Ooulee A PeBHUX OTIOXKeHUAX. Bo3MO*KHOCTh OOPasoBaHUA KaOJMHUTA 
TaKHM ClOCOOOM HEOOXOJMMO YUUTHIBaTb B CJIyY4aAX efO HaXO*KJeCHuA B OOCTa- 
HOBKe, He CBOHCTBeEHHOH ero O6pa3s0BaHHi0. 


TeooruueckHii MHCTHTYT TloctynH1o0 
Axayemuu wayk CCCP 6 II 1957 


WHTUPOBAHHAA JIMTEPATYPA 
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*E. Il. ®ypman, Muuep. cOopn., JIbBoBcK. reon. oOm., Ne 7 (1953). 5 @®.M. Ma- 
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METPOlPA®HA 


Ji. E. WITEPEHBEPL 


O KJIETOUHDIX CTPYKTYPAX B KJIAPEHOBbIX YIJIAX 
JOHBACCA . 


(ITpedcmasenexo axademuxom H. M. Cmpaxoseim 17 XII 1956) 


Pax ucclefoBatTenei, MpoBoquBUIMXx pa6orTE B OOJacTH nerporpacuu yraeli 
qi, 2, 4, 22), c momomipio oOpasoTKu noBepxHocTeli aHliupos (TpaBseuue, 
oOmwur, ocoO6ad OuNCTKa HT. 1.) W u3y4yeHHe WIMdoB OnecTsmero KOMMOHeHTAa 
yruid — BHTpeHa MOKasbiBaeT, UTO OH MMeCET KJeTOUHOe CTpoeHue. OnHaKoB He- 
KOTOPbIX yrviexuMMuecKux padoTax (°, 7) ykKa3bIBaeTcA, uTO HaGwmIOaemble 
B BUTpeHe CTPyYKTYPbI He OTParKaioT eFO KJeETOUHOTO CTPOeHHA, a ABJIAIOTCA 
MHMMbIMH. JJo cero BPeMCHH HeT ACHOTO TIpefcTaBJIeHHA O TOM, CYLIECTBYIOT JIM 
KJICETOUHbIC CTPyYKTYPbI B BUTpeHe H Apyrux remMduUupOBaHHbIX KOMMOHeHTAaXx 
yrs. 

B pa6ote, BbINOJIHeHHOM HaMH Ha OOJIbUIOM UNCce (OKONO 75) O6pasiloB KaMeH- 
HBbIX yruiei Mapoxk JI, [ uw wacruuno II)K, us Kpacnoapmelicxoro, Kypaxoscxoro, 
Jlucuuauckoro u Apyrux patonos JloHOacca, MbI IpHMeHHJIM OTAMUHY1O OT IpH- 
MCHABINHXCA MPeAbIAyUIMMH MCCJIeLOBaTeAMH MeTOHKy. 

J(u U3YYeHHA UCHOUb30BaINCb MPO3PayHO-NOJIMPpOBaHHble HEMOKPbITHIe 
quubI H IpPMMeHeHbI MacJIAHad UMMepcna Hu OombiuMe yBeauueHua (800—1600 x ). 
Ha6moeHuad MpOBOAUJIuCh HU KOHTPOJMpOBaINCb Ha pe MUKpocKonoB MII-5, 
MII-3, MUII-5. Bonpume yBemuuenusa JocTrurasMch IpHMeHeHHeM HMMepcHoH- 
HbIX OObCKTHBOB M3 MUKpockona Leitz c aneptypou 0,95 u 1,30. M3yuenne pac- 
THTCJIbHBIX KJICTOUHBIX CTPYKTYP B WpoOxofsAmemM cBeTe 6e3 IPHMeHeHUA TpaBiie- 
HUA M OOXKUTAa NOZBOJAeT PACCMATPHBATb CTPOCHHe TOHYAMILMX KJICETOK, XapakTep 
SallOJIHCHHA KJICTOUHDIX MOMOCTeH, JeTaH B3AMMOOTHOWCHHA MexKLy OTeJIbHbIMH 
KJICTOUHbIMH TKaHAMM HT. I1., YerO HEMb3A ObIIO CeaTb IPH USyYYeHHH yruleH 
B OTPaxXeHHOM CBeTe. 

I]pumenenue Oosubmux yBeIM4eHul AIA OOHAPyKeHHA KJIETOUHbIX CTPyKTYp 
B TeJIM@HIUMPOBaHHbIX COCTABAIONIMX yruin He Bcerfa OOn3aTebHO. Morya 
<TpoeHHe HX BHIABIAeTCA M MPH MeHbeM yBeMueHHH (60—130X ) B mpocTom 
TIPOXOMALIEM CBeTe HIM IPH CKpelleHHbIX HUKONAX. UacTo cTeneHb BUAMMOCTH 
KJIETOUHOFO CTPOCHHA 3aBUMCHT OT TOJIMMHbI wma. B TOHKUX yuacTKaXx UWWIN- 
«pop, rye remudpuuNpoBaHHoe BellecTBO OOsalaeT 2%KeJTOBATO-OpaHxKeBbIM UBe- 
TOM, TOHKOCTCHHbI€ KJIeCTOUHbIe OOpas0BaHuA, WMelolMe OM3KyIO OKpacky, 
OObIUHO BUJHBI HeoTueTIMBO. B TO Ke BpeMA Ha Ooee YTOMULCHHBIX yuacTKax, 
rile oKpacKa remuduuupoBaHHOro BellecTBa KpacHOBaTO-OypoBaTad, 9TH CTPyk- 
TYPbI TKAaHeH BbIABJIAIOTCA 3HAUMTeIbHO serge. OcTaHOBHMCH KpaTKO Ha Xa- 
PaKTepHCTHKe OTJeNbHEIX TeHPMUMPOBaHHEIX COCTABJIAIOWWMX KJlapCHOBbIX 
yruea Jlou6acca. Ux navmeHopaHue HM OTJeJIbHbIe JaHHble 10 MAKPOCKOMMyYe- 
€KOH XapaKTepHcTuKe IPH HeOOJIbINMX YBeMYeHHAX B3ATbI U3 padorEl (*). 


TenmuduuupopaHuble TKaAHH 


1. Butpen A. Kak yxaspipaetca B JuTepaType No yruenerporpapun 
{ @,8) wap.), XapakTepHoi uepTol BurpeHa A aBsaeTCA ero GeccrpyKTypHocTD. 
JIMH3bI HM MOJIOCKH BUTpeHa BbIeAIOTCH MAKPOCKOMNMYeCKM Ha BCeX cTaqHAX 
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MeTamMop(hu3Ma yruieli Olaroflapsx CBOeMYy MOBbIINeHHOMY 10 CpaBHeHHlo C Apy- 
rMMH KOMNOHeHTamM yraa Oulecky. IIpu HeOompumux yBenuyenusax (60—130x ) 
suTpen -A ofHopoyeH, OypoBaTO-KpacHoro IBeTa C BeCbMa XaPaKTePHBIMH AIA 
Hero TPelMHaMH COKpallleHHA, NepeceKalOWIMMH MOJOCKH HM JIMH3bI BUTpeHa 
MOUTH HO MpAMbIM yIVIOM. 

TIpu Sombumx yBenuusenunx (800—1600 x) B Burpee A oObtIHO ycTaHaBJM- 
BaeTCA CTPYKTYpa PaCTHTeIbHbIX TKaHeH. B OHUX CIyYaAX STO TOHKOCTEHHEIC, 
OBaJIbHOM POPMBbI, HeECKObKO cxKaTble KeTKH OJleqHO-xKeJITOTO WBeTa, TOJII- 
Hoo Jo 1 »p; B Apyrux — BbITAHYTHIC NO HaCJIOCHHIO TOHKME MOJIOCKH TaKOTO Ke 
UBeTa HM TOJMMMHbI, HANOMMHAIONLMe TAHTeHTAJIbHBIM Cpes APeBeCHHbl, B TPeTbUX— 
9TO MHOFOrpaHHble KJICTOUHbIe OOPasoBaHUA, TakK2xKe HECKOJbKO AetopMupoBaH- 
HbIe; TOJIUMHa KJIETOUHbIX CTeHOK Jlo 1—?/, p. 

Berpeuaiorcs KsleTOUHbIe CTPyKTYpbI HM Apyroro crpoeHux. Morya cTpyK- 
TYPbI HaCTOJbKO resHPMIMPOBaHb!, YTO UX OMpeeseHHe BbIsbIBaeT HEKOTOPOe 
gaTpyauenne. Knerku 10 (MHHO cTropoHe uMeIoT BemMuHMHy oT 5 Jo 40—50 p. 
wu pexe Oomee. [lon MukpocKONOM BHIHO, YTO CaMa KJleTOUHaA CTpykKTypa He 
UMeeT pebetpa 10 OTHOIIEHMIO K TesIMPHUMPOBaHHOMY BellecTBy, CJlararlouleMy 
BUTPeH, HM Kak Obl «NOrpy2keHa» B HeM. MopMa KJIeTOK OCTaeTCH OMHAKOBOM B 
mpewemax OMHOFO HW TOFO %Ke KOMMOHEHTA, OAHAKO CTeIe€Hb BUJMMOCTH MeHseTCA, 
oO 4eM yxKe ObIIO YKa3aHO BbIIe. SHAYHTEIbHO pexKe BCTPeyaloTCA MUKPOJIMH3bI 
BuTpeHa A, He HMerollue KsIeTOUHOrO cTpoeHHa. UacTo sTo OBaJIbHbIe JIM 
OKpyruble O6pasoBaHua, AuuHOIO 70—200 p» au Oosee, OObINHO HapyllatommMe 
TOPH30HTaJIbHY!IO MUKPOCJIOHCTOCTH. 

2. Butpeu_ B. Makpockonuyeckad xapakTepHCTHKa STOrO KOMIIOHEHTa 
HaM HensBecTHa. Ilo, MAKPOCKOTIOM BUHO, 4TO 9TO TOHKHE, UaCTO pacilenAIO- 
IHeCA NOJIOCKH MW JIMH3bI TaKOTO 2%e WBeTa, Kak HW BuTpeH A. Butpex B oOplmyHO 
IIpH MaJIOM yBeJIMUeHHH TipefcTaBsAeTcA OeCCTPpYKTYPHBIM, C JOBOJIbHO HeOT- 
YeTJIHBbIMH, HEPOBHbIMH KOHTYPaMH, MPH OOJbLIUHX YBeMYeHHAX yaeTCA ycTa~ 
HOBHTb, 4TO TIOJIOCKH HM JIMH3bI BUTpeHa B pecTaBsAIOT He YTO HHOe Kak Y4acTKH 
OJHOPOMHOK TewHpuUApOBaHHOH Maccbl, B KOTOPYIO «MOrpyKeHbi» KeTOU- 
Hble cTpykTyppl. MmewrTcea cayuan, korga BuTpeH B cmaraerca AByMA HW axe 
TpeMA TeCHO IIpHxKaTHIMA [pyr K Apyry KweTouHbimu crpyKtTypamn. Ilo cBo- 
CMY CTPOeCHHIO STH CTPYKTYPbl MOryT ObITb BeCbMa PpasHOOOpa3HbI: HaGuJHO- 
WaioTCA OBAaJIO-NOMOOHbIe, OJICMHO-2KeJITHIE KJIETKH C TOJIMIMHOIO CTeHOK 
1—1,5 » (puc. 2a). 

JTOBOJIbHO LIMPOKO pasBHTHl BBITAHYTHIE 10 HACIOCHHIO NOOCKH KpacHo-6ypo- 
ro I{BeTa TOMMHON Jo 2—2,5 » C BKJNOUCHHAMM CMOJIbI, HMEIONIMe OBaJIbHYy!O H 
BbITAHYTO-OBaJIbHy10 dbopmy. Mexyy Oomee yTOJIeHHbIMM TlolocKaMu HaGJIHO- 
MaoTCA HeCKOJIbKO HeACHbIe KeTKH OleqHO-2xeNTOrTO WBeTa (puc. 26). Berpe- 
YaIOTCA TAK2KE KJIETOUHbIC CTPYKTYPbI, KOTOPble XapaKkTepHbI u WIA BuTpeHa A 
uM Apyrue. 

3. KcumOBUTpPeH KOMKOBaTH i. J\1a KcuMOBYTpeHa KOMKOBA- 
TOPO TaK#Ke MU3BECTHA TOMbKO MUKPOCKOMMYeCKand XapakTepuctuka. IIpu o6pr4y- 
HOM YBeJIMYeCHHM OH COCTOHT M3 MHOTOUNCJICHHEIX KOMKOB PpasHOro pa3Mepa C pas- 
HOM YCTKOCTbIO KOHTYPOB, BbIABJIAIONNUXCA 10 PasHOli OKpacKe KOMKOB HM pa3jle- 
JISIOUNX UX yYacTKOB.OKpacKa KCHJIOBNTPeHa ITOH PasHOBUAHOCTH IIpHOMMKaAer- 
cal K OKpacke BuTpeHa Au B. Bowpmne ypemuuenusa fair BO3MO%KHOCTb yOe- — 
AMTbCA, YTO KCHJIOBMTPeH KOMKOBAaTHI OOBIYHO NIpelcTaBAeT OOPHIBKH pacTH- 
TeJIbHBIX TKAHeH C KJeTOUHOM cTpyKTypoH. Kak mnpaBuso 9To ToCTOCTeH- 
HbI€ KJICTOUHbIC TKAHM (TOMMMHA CTeHOK 2,5—3 »). Ilper creHoK KJeTOK Kpac- 
HO-Oypbiit. 

Myorga pactTuTenbHble KJeTKH MMeWOT OKPyrsy10 (bopmy. Onu HecKObKO 
C#KATHI B BEPTHKAbHOM MIOCKOCTH. PasMepbI KJI€TOK 110 JWIMHHOM CTOpoHe paB- 
Hbl IpuMepHo 25 — 30 yu. lia gmpyroro Tuna pacTuTebHbIX TkaHeli 
XaPakTePHO HaJIMYMe TNOUTH MPAMOYTOJIbHBIX KweTOK. Berpeyatorca KeTKH 
TaKXKE WH OBaONOZOOHOH opMbl wu Ap. Murepecho ormeruth, uro KmeTOUHBIe 
CTPYKTYPBI KCHJIOBHTpeHa HMeIOT HeOoMbIUOH pembed, OHH Kak Obl MeHDIUe 
«HOrpyXKeHbl> B TeIMPUUMPOBAaHHOe BeIIeCTBO. 
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OcHOBHAA renuhbunupopanuaad Macca 


1. OCHOBHAA KCHAOBUTPeCHOBAaRA (KOMKOBAaT44)M ac- 

ca. Iloq MukpockonoM mpv MaJiomM yBejM4eHHH KOMKOBaTas Macca mpeycTaB- 
JineT COOOM arperaT KOMKOB pa3HOrO pasMepa, WacTO HenpaBHJIbHOli (bopMbI 
C H€ACHBIMA KOHTYPaMH. OTH KOMOUKH MOrYT Kak ObI CMBATHCA HM Hepexo,UTS 
B Oosee MIM MeHee OfHOposHyr Maccy. [Ipu Gonbmom yBemMueHHH KCHIOBUT- 
| peHoBasd Macca XapakTepu3yetca HecKoOMbKO MHaue. Ilo cymectBy 9TO aTTpHT, 
'(T. @. CKONJI€CHHe, B OCHOBHOM, TeM@HUMpOBaHHbIX OOPbIBKOB PaCTHTeJIbHBIX 
TKaHeH pasHOrO pasMepa u @opMbI. HackoubKo pasHooOpasHa BeIMUMHA OOpbIB- 
KOB, HaCTOJIbKO WMPOKO HM passMune dopM KseTOUHLIX crpyKTyp. Mnorga 3To 
KOMKH CO CTpykTypol, HanoMuHalomeH BuTpeH B, wHorga — KCHIOBUTPeH KOM- 
KOBaTHIM. Berpedarorcs TakxKe OOPLIBKH, Y KOTOPBIX BUJHbI B OCHOBHOM JIMHelHO 
BBITAHYTbIE MOMOCKM OleqHO-*%KeNTOrO UBeTa TommMHOH 1—1,5 » (puc. 2,6). 
B Apyrux calyyaax 2TO CHIbHO JesbopMupoBaHHas TKaHb C JOBOJbHO TONCTHIMU 
KJI€TOUHDIMH CTeHKaMH. UacTro MoxwKHO HaOsOLaTb HM GeccTpyKTYpHble yuacTKH. 
Mexyy reiupulMpoBanHbimu OOpbIBKaMH HaGsOMaoTcA MesKHe ro3eHH3Hpo- 
BaHHble Tella H MMHEePaJIbHble BKJIIOUCHHA. 

2,.OcHOBHAA OMHOpORHaA Macca. IIog ocHoBHou ofnNopor- 
HOH MaccoH MHOruMM yrueneTporpadamu ((°, 7) & Ap.) MoHMMaeTca Takas, 
B KOTOPOM JaxKe Ip OTHOCHTeIbHO OobIOM yBemHueHHA (500—600 x ) He3a- 
METHDI OTJCJIbHbIe 3ePHa, KOMKH WJ MATHA HEOMMHAKOBBIX OTTEHKOB. C MOMOLIbIO 
OobWOrO YBeIHYeCHHA HU MaCJIAHOW HMMepCHM Cpe OCHOBHOM Macchi yaerca 
YCTaHOBHTb OJHOpOAHy!O Maccy HM He BMONHE OMHOpOsHyIo (MoceqHAA BeTpe- 
yaeTca peyKo). Jia oAHOpoAHOK Macchi JelicTBUTeIbHO XApaKTepHO OTCYTCTBHe 
KaKMX-JIMOO KOMKOB, 3ePeH H T. I. Jake 1p OoubuMXx yBemMyueHuax (70 1600 x ). 
OjlHako BeCbMa BaXKHOK YepTOH ABJIAeTCA HaJIM4uHe Kak ObI «CHJIbHO MOrpyxKeH- 
HbIX» B Hel, pPaCCeCAHHBIX MeJIKHX OOPbIBKOB TKaHeH C COXPaHHBINMMCA KJICETOUHbIM 
crpoeHuem. [Ipumepbl Taknx OOpbIBKOB MoKa3aHbl Ha puc. 4. 

He pnomHe oOfHOpowHad Macca XapaKkTepv3yeTcA HesACHOH CTpyKTypoH, 
Ha3BaHHOM HaMH BeCbMa YCJIOBHO MeKOKJeTOUHON. IIpu OombumMx yBeIMueHHAX 
Ha OTJI@JIbHBIX yUaCTKax OJHOPOAHOM MacCCbl OJ, MAKPOCKONOM MOXKHO HaOVIi0- 
WlaTb Kakyt0-TO HeACHY!O CTPyKTypy, C TOHKHMH MOJIOCKaMM OJIeHO-BOCKOBOrO 
UBeTa, pachoMaraloulMMuCcA Kak MO HaCJIOCHHIO, TaK MH NeplleHMKyJIApHO K HeMy 
Tak, UTO CO3aeTCA BIevaTMeHHe O HaIHYMH CHIbHO CKAaTbIX MECJIKOKJICTOUHBIX 
o0pa30BaHul. 

Takum o6pa30M, Ha MaTepuase KMapeHoBbIx yruieH J[oHOacca c NOMOLIbIO 
Ooubuoro yBemuueHua (qo 1600) H MacuIMHOM KMMMepcHH yJaeTCH yYCTaHOBUTh 
HaJIMUHe KJICTOUHBIX CTPyKTYP He TOJIbKO B BUTPeHe, HO MW B Apyrux CocTaBJIA10- 
UlM4X, Ha UTO paHee He YKa3biBasiocb. Bowbuie yBesIMYeHHA MH MMMepCHA C TIPH- 
Me€HCHHEM HEMOKPHITHIX LWIMPOB NO3BOUIAIOT OOee ACHO Pa3/IMUATb KJIETOUHBIE 
CTPYKTYDPbI H PeMMPULNPOBAHHOE BEIeCTBO, HMeIOUHe OJIM3KMe OTTCHKH I[BeTOB 
B IpOXOJAllem cBeTe TO MuKpocKorloM. Hamwune KJeTOUHBIX CTpykKTyp B TakUX 
KOMMOHCHTAaX YI, KaK BUTPeH, KCHJIOBHTPeH KOMKOBATHIM H Wp., a TakeKe UX 
pasHooOpa3Hoe KsIeTOUHOe CTPOCHHE JalOT BO3MOXHOCTh HECKOJIbKO KPHTHUCCKU 
NOMOUTH K CxeMe reMpuKalMH PaCTHTeIbHbIX TKAHeH, IpeNORKeHHOU A. JItw- 
WapKOM HM JOBOAbHO roxpoOHO onucaHHol IO. A. Kemuy2KHuKoBbIM (*) nH 
A. A. Jito6ep (°). [lo Hamiemy MHeHH1O, IpeoOpasoBaHHA KJIETOUHbIX CTPYKTYP 
PaCTHTCIbHBIX TKaHeli B YCOBMAX TOpPAHbIX OOMOT He BCera HAYT CorlacHo 
cexeme J]ronapka. 

SIPKMM lOKa3aTeAbCTBOM 3TOFO ABIAIOTCA akTHl, ycTaHaBJIMBaeMble, Kak 
yxKe BBILe yKa3bIBalocb, pH W3yyeHHN KapeHoBbix yruel JfonOacca. Tak, 
corsacHo 3TOH CxeMe, paCTHTeJIbHad TKaHb B Mpolecce © eIMuKalun Ha cTaqun 
BUTPeHa MpHoOperaer MO/HyI0 GeccTpyKTYPHOCTb, B TO BpeMA Kak PakTHI, NPH- 
BOMUMbI€ HaMH, YKa3bIBaloT Ha HaslMuWe y BUTPeHa kKNeTOUHOTO crpoenusA. Ilo 
cxeme Jlionapka KCHJIeCH, KCHJOBMTpeH M BUTPeH CBASAHBI B3aMMONepexoaMu 
H OOpasylor eqMHbIit reHeTHYeCcKHl PAL, MOKLy TEM Kak (bakTbl CBUJETEIbCTBYIOT 
06 HX OObIUHO pa3JIMYHOM KJIETOUHOM CTPOeCHHH. Y KCHJIOBHTpeHa «C 3alJIbIB- 
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IUHMU HW MOy3allJIbIBLUMMM KJICTOUHbIMM NOJIOCTAMM», KOTOPbIM MO CxeMe 3aHH- 
MaeT IIPOMEXKYTOUHOR MOMOKeHHE MEXKLY KCHJICHOM M BUTPeHOM, B JeMCTBUTeb- 
HOCTH TOJOCTH He 3allbliH, a etopMHpoBaHbl. 

Ilo Bcefi BepoaTHOcTH, cbopMbI MpoABeHHA Mpovecca remMdpuKalluu pacTu- 
T@JIbHbIX TKaHeH B YCIOBHAX TOPPAHDIX OONOT B JeHCTBHTeEIbHOCTH OoJIee MHO- — 
rooOpasHbl. Ilo-BuqHMOMy OHH MOryT MIpOABJATbCA WM B «KNOrpyXeHHU», T. €. 
|“ pacIiJIbIBaHHH KJICTOUHLIX CTPpyKTYP B OCHOBHOHM Macce, NOMOOHO paciJIbIBAaHMIO: 
KYTHKYJIbI HM COP, HM B BUe «pasqpoONeHHa» pacTHTeJIbHbIX TKaHeM Ha Me/IKHe — 
OlM3KHe K OKPyrvioH copMe Tela HU B Apyrux dopmax. 


TeonorHyeckH HHCTHTYT Tloctynuwio 
Axaylemuu HayK CCCP 19 VI 1956 
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Hokaayn Akagqemun nayr CCCP 
1957. Tom 115, Ne 1 


IT AJEOHTOJOVH A 


A. A. ACEEB 


K HCTOPHH PACTHTEJIBHOCTH MEIJEPbI 
B BEPXHEM IJIEMCTOWEHE 
(ITpedcmaseaeno axademuxom B, H. Cykaueeom 19 XII 1956) 


B 1956 r. corpyqunxamu MemepcKkolt skcnequnuu Bcecorsuoro rugporeo- 
snoruyeckoro Tpecta JI, M. Kapnesoli u P. B. Kpanuspuep mue Opi mepeqanl 
OOpasiibl 3 CKBaKHHbI Ne 618, npo6ypenuoli 8 Llenrpampnofi Memepe B 10x%K- 
OuHe CTOKa TaJIbIX BOA MOCKOBCKOM CTaqMH MAKCHMaJIbHOrO OJleqeHeHHA, 3aHA- 
TOH C JHENPOBCKO-BaNaHCKOrO MeXKJeTHHKOBbA CHCTEMOM OCTATOUHBIX O3ep 
HB HacTodee BpeMaA Apenupyemou p. IIpon. 

CxBaxuHa Oplia 3aoxKena B 1,4 KM toro-BocTouHee Kopyona I]umepckoro 
Ha OonoTe B JomuHe p. IIppt Ha adcomtoTHoH BbicoTe 114,08 m, mpomma 14,5 m 
HM BCKpblwla CJIeAYIOMMH paspe3 YeTBEPTHUHBIX OTMORKeHUH: 


ALO (ME es ita ts cE Se ae ee ee nt haa ha ee Pe 0O—4,5 m 
2. Cymecb JlerKad, TOHKOSepHHCTad, OTOppoBaHHaa, TemHO-cepaa 0,6 mM 4,5—90,1 m 


3. IlecoK TOHKO- H MeJIKO3epHHCTHIM, KBAPUeBbI, TeMHO-cepblit, 
B OCHOBaHHH pasHO-, IIPeHMYyeCTBeHHO CpeHe3ePHHCTHIM c 


IIpHMecbiO Me@JIKOrO rpaBHA, KBapla H KpemHaA ...... 4,8 mM 5,1—6,9 m 
4, CyrIWHOK TsKeNIbIH, MbIleBaTbli, cepbit ........ 00m éi6,9-7,4m 
5. Tlecok MewKO3epHUCTHI, TMHUCTEIM, TemHo-ceppia . ....1,3 mM 7,4-8,7 uM 


6. CyrsiMHOK cpeHuH H TsDKeJIbIM, MblIeBaTbIH, TeMHO-Cepbiit. 


Ha ray6une 9,6 Mm 3ameTHa TOHKaA HeACHAA COHCTOCTD; Cc 
TOH 2%Ke PAYOMHHI Cc PacIbIBYATHIMA TEMHLIMH IATHAMH M pey- 
KHMHM BKJIOUCHHAMH BHBHaHHTa. ........... =. 26m 8,7—11,3 mw 


7. Toph, CHJIbHO pa3NOXKHBIIHHCA, YepHbI, B OCHOBaHHH C BKJIIO- 
YeHHAMM MH WpocmowKamu O3epHoroO MepreJA Mere 08m 11,3—12,1 mu 
8. Mepremb TemuHo-ceppit, B BepxHeft uacTu (fo rayOunbl 12,3 m) 


CHJIbHO OTOPOBaHHbIM, HIKE PbIXJIbIM, cCepblli, C peaKHMU 
TOPPANMCTEIMN WpocmonKkamu .'. 2 2. 4S. ee EO Me 2S oe 


9. Mepremb cepplii, ommecuaHeHHbId TOHKO3CPHMCTbIM TeCKOM, 
MOCTeNeHHO Mepexo AH B MepresMcTy!O MIbleBaTy!o CyleCcb 0,2 m 13,9—14,1 mu 

| 10. Ilecok pa3HosepHucTbIH, MpeHMyllecTBeHHO MeJIKO- M cpez- 
| He3epHUCTHI, KBaplWeBbiii, TeMHO-CepbIH, MbIeBaTHI . . 0,4m 414,1—14,5 u 


Cy 10 ONMCaHHAM O/IM3KO pacMOJIOXKeHHBIX, Oomee ryOOKMX CKBaKHH, 
mecok (!°) umeer MomHOCTD OKOvIO 12 M; B H¥2KHEM ropusoHTe On OOorallen rpyOo- 
OOJIOMOUHbIM MaTepHasioM UW Ha rayOunHe 26 M3aseraeT Ha BepXHeIOpCKOH TIHHe. 

O6pasubI NOpod 43 ONMCaHHOM CKBa2xKUHbI ObIIM MOABepruyTbl ABTOPOM MUKPO- 
MameoOoTaHHyeCKOMY HM3yYeHHIO, Pe3YJIbTaTbl KOTOPOTO TipefCTaBJIeHb!I Ha CIO- 
POBO-IIblIbUeBO Auarpamme (puc. 1). OcraBumlica MaTepHad HeOObINOrO OObeMa 
6p nepegqau IT, UW. Topodeesy 1A laseokapnosormueckoro aHau3a (Taon. |), 

Ha ocHoBaHvu MOJIyYeHHBIX MaleoOoTaHHyecKuX JaHHbIX, B PasBHTHU pa- 
cTuTembuocTu LenrpasmbHoli Memepbl MOXKHO BbI,eIHTb TPH TepHola, CooTBeT- 
CTBYIOMMe 2NOXaM TMOCeAHeErO MeXKJEAHUKOBbA, TNocNeAHero OeeHeHuA U 
roulowena, a B Mpefleiax Kak Oro — HeCKONbKO (pas. 

L Dlepwod TOCTOACTE a JecHOM, Pact Hebi Oca; 
OXBATHIBAIONIMIi BPeMA HaKOMJIeHHA O3€PHOFO MepreJiA MH MorpeOeHHoro Topha. 

1.@Oa3a wWupoKOAUCTBEHHHX NecoB (rayOuna 12,6— 
14,1 m). Ha nporaxennu Bceli (pasbI TOCHOACTBOBAIM JIeCa H3 WMPOKOMMCTBEHHBIX 
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Ta6Oauna 1 


Cnvcok pacTHTesbHbIX MaKPOOCTaTKOB H3 [peBHeOsepHEIX OTIOKeHHH B CKBaxKHHe Ne 618 
(ompenentenna II. MW. Lopodeesa) 


————a 


ITy6HHa B3ATHA TOpOzbl, M Iny6uHa B3ATHA MOPObl, M 
Se || Sy OR \Nicoy = || Gere aes 
Pactenue = = 7 See Pactenue 5 i 5 S > 
| —_ 
Ne eve ele peed all else 
USS San mos eecoulecs EE etter sall esl ics 
Chara spp. + 4} Ee ee |) =|) Betularalba Le _ —| =|] —-|—-— 
Bryales gen. + + oh +] —J| + || Alnus glutinosa (L.) + —}—}] —}] -] 
Sphagnum sp. 4. + Gaertn. 
Lycopus europaeus L. ae cm Se el = eter Kdaoleauy. ae — Se | en 
Pinus sp. = Quercus sp. eS et ec e | e 
Picea sp. — — He — | —]| — || Nymphaea alba L. a8 Se eo | 
Sparganium simplex +4 — = =| =| =I Brasénta *. Sehirebenti + — 5 | a) 
Huds. Gmel. 
Potamogeton sp. — -—]- + | —J| -- || Nyphar cf. luteum Sm.) + | + | +] —] —] — 
Potamogeton alpinus — + —~.| —]| —] — || Ceratophyllum demer- | + — —|—|]—| — 
Balb. sun L. 
Potamogeton praelon- + + |} — | —; —]| —||/Ceratophyllum subme-| — | + —}|—}|—-| = 
gus Wulf. sum L. 
Zannichelliapalustris L.| — = — + | —] —]|| Aidrovanda — vesicu- = = | = 
Najas flexilis (Willd.) + 4 aE — = losa L, 
Rostk. et Schm. R, sceleratoides L. aria eel lier al te fl 
Najas marina L. + te ak a 
Najas minor All. + + | — | —| =] — || Ranunculus aquatillis eS |e) | See |e | 
Alisma p'antago L. \ | = lis 
Carex sp. 1 } | } { Potentilla supina L. eas eee || ee 
Lemna cf. trisulca L. — — — | +] —| —]| Elatine hydropiper 7c. = be, eal earl ee 
Scirpus lacustris L. + — = —| =|] —]| Myriophyllum verticil- | -- as | Eh 
Heleocharispalustris(L.)} — = a sty | ball latum L. 
Ree Bee Hippuris vulgaris L. eee eee Se eh 
Betula sp. (cf. B. nana Menyanthes trifoliataL.}| + | + | —| —] —]|] — 
L. vel B-humilis Schr.)} + —_ — — | —| —|]]| Labiatae gen. Be = ee eee ee 
. Cirsium palustre Scop. | + — | a et 


Sea = 


nopogx. B nepBot nosmOBuHe (:asbl B OCHOBHOM ipeoOaasu yOoBble seca C OOJIb- 
IMM y4acTHeM COCHbI HW CpaBHHTeJIbHO HeEOOJIbUIOH IpHMecb!io BA3a. [locme KpaT- 
KOBPe€MeHHOLO pacIIpOcTpaHeHHA OJIbIAaTHHKOB YdaCTHe COCHBI B COCTABe JIeECOB 
CHJIbHO COKPaTHJIOCb; Pe3KO BO3POCJ1a POJIb BA3SA H OCOOeHHO OpelliHHKa. Bo 
BTOPOH NOJIOBMHE (asbl pacceMMINCh Ma Arpad, Tora Kak yO U BAB OBICTpO 
Herpagqupospaiu. BpemMenHo Bospocia powb Oepesbl. OpelinHK TNOYTH Hcye3s. 
TpaBAHWCTad paCTHTeJIbHOCTH OblIa MpeACTaBJIeHa QJIEMeHTAaMH Pa3HOTPaBbaA, 
ocOKaMH MW B MeHbIIMX KOJIUYeCTBAX 31aKaMH, TMOJbIHAMH H JeOeOBbIMH. 

2,.90a3a xBOHHOUMUUPOKONANCTBEHHBIX MeCOB (rayOuna 
12,0—12,6 m). B cocraBe s1ecoB, NOMMMO eJIH HW COCHEI, OCO6aa poslb IpHHaswe- 
Kala Ppaoy, KOTOpbIii, OHaKO, B STO BpeMA He oyun B Memsepe cTOb WIMpo- 
KOrO paciipocTpaHeHus, KaK B Oovlee 3alaHbIX palionax. 

3.Pasa XBOHHHX MeECOB C NPHYMeCbW WUPOKONH- 
CTBCHHHX NOpo, (rayOuna 11,3—12,0 m). Dnapnpie necoo6pasyromue 
Mopojibl — cocua H eb. B Bujle IPHMecu COXpaHHuchb rpad, AYO u Bas. B Kone 
(pasbl HECKOJIBKO BOSPOCJa POTb Oepe3bl UH OJbXH. 

BepXHaAa YacTb MorpeOenHoro Toppa, BEpOATHO, HECKOJIbKO pa3MBITA, a BBY 
STOrO CaMbIM KOHeI sIecHOro TlepHoda u3 MarpaMMbl Bbillayaer. 

B revenue paccMOTpeHHOro NepHOja CocTaB BOAHOM HW MpHOpexKHOL pacTHTeb- 
HOCTH JI€CHOrO O3epa, CYAA TiO onpesenenusm I]. HW. Topodeena (cm. Ta6x. 1), 
CyMleCTBeEHHO He MeHAICA. Ona cCocTOAIa MpeHMYINeCTBEHHO 3 OObIUHBIX JA 
COBpeMeHHON (soph Pasauckoli oOOacTH BuAOB. OSpamjaer na ceOa BHUMAHHE 
TO.1bKO IpucytTcTBue Brasenia Schreberi B H¥xKHeM TOPH30HTe OSePHbIX OCAKOB. 

Il. lepuox paspexeHHBIX mMeCOB OxBaTbIBaeT BpeMaA Ha- 
KONJICHHA O3CPHbIX CYIIMHKOB. Peskoe MOBbILMeHHe OTHOCHTebHOrO CosepxKa- 
HUA TbWIbUbI TpaBAHHCTbIX H KYCTAPHMYKOBbIX pacCTeHHH Ha paccMaTpHBaemolt 
AMarpaMMe CBHJeTeIbCTByeT O 3HAYHTeIbHOM COKpalleHvH MoOWayH econ. 
Coctas jecos o6equHICA: MpeoOsaqatoujimMu cTramu cocua u Gepesa. B coctane 
TPaBAHHCTHIX aCCOMMANMN OcoOoe 3HAaveHHe UpHoOpenM NoMbInM U eOeROBHIe. 

1. Dasa CHABHO paspeKeHHHX GepeBs0BLX H Coc- 
HOBEBX~ WeCoOB H OCTENHEHH HX) [OTK pare 91 poo Tm 
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2 WAH, tv. 115, Ne 


paucTsB (ray6una 10,8—1 1,3 m). B coctaBe jecoB rocnoAcTBoBasa Oepesa; 
B 3HAUHTeJIbHBIX KOJHYCCTBAX YUaCTBOBasa COCHa. Evlb COXpaHAJaCh TOJIbKO M10 
OnarOUpHATHBIM MeCTOOOHTaHHAM. SHaUHTebHaA YaCTh OesseCHbIX MeCUaHbIX 
TIpOCTpaHcTB Oblia MOKPbITa MOJIbIHHO-JeOeMOBLIMH aCCOIMalMAMH. 

B cocrase se6eqospix M. X. Monoc30n u3 o6pasos 46 (11,3 m) u 24 (9,1 M) 
JOMOMHHTeAbHO OblmH oMpesenenbi: 1) Chenopodium album L. (46 u 24), 
2) Ch. botrys L. (46); 3) Ch. hybridum L. (46); 4) Atriplex verrucifera M. B. (46); 
5) A. cana C. A. M? (24); 6) Kochia prostrata (L.) Schrad. (46); 7) Petrosimonia 
crassifolia (Pall.) Bge. (46); 8) Eurotia ceratoides (L) C. A. M. (24); 9) Sua- 
eda sp. (46),— “3 KOTOpbIX ocOOoro BHHMAaHHA 3aCJIYKUBAIOT CTeMHbIC BUBI 
(E. ceratoides, K. prostrata, P. crassifolia u HekoTopbie Apyrve), B HacTONtee 
BpeMA Ha TeppHTopHH PsxsaHcKOoli OOacTH He MpouspactatoulMe. 

2.Pa3a paspeKCHHHX XBOHHHX U OEPeESOBHX Ai 
cos (ray6una 9,5—10,8 m). IInomagqb secoB HeCKOJIbKO Bospocsa. B ux Cco- 
cTaBe CTala Mpeo6maaTb COCHAa; BOSpOCa POub eH. B Buse CEMHMYHDIX 3epeH 
BCTpeveHa MIblIbla JHMbI H BA8a. O HEKOTOPOM CMATYCHHHM KJIMMaTa CBHJeTeJIb- 
cTBYeT TakKxKe pocT NMOWaeH OJbUIAaTHHKOB. OTKpbITbIe MPOCTpaHCTBa ObIIH 3a- 
HATbI pa3HOTPaBHO-IOJIbIHHBIMH Tp yNMHpOBKaMH. 

3. Dasa CHNLHO PAasSPeKEHAHX, NPCAMY Me ct Beem 
HO Gepe30BbIX MeECOB H OCTeENHEHHHIX OTKPHITHX Ip O- 
CTpauctTs (ropu3o0uT 8,7—9,5 Mm). Ormmuaetca OT cCueKTpoB 1-H da3bi MpH- 
CYTCTBHEM @MHHUHBIX 3epeH JIHMbI HM BA3a; KPOMe TOFO, B CepequHe (asbl HMeJIO 
MeCTO KPaTKOBpeMeHHoe pactipocTpaHenhe eH. B KonHue a3bl HauaJOcb 
OpIcTpoe OGsIeceHHe TeppHTOpHH. Powb CTeMHbIX paCTeHHH B TpaBAHOM MOKPOBe 
IpOOMKaa OCTABATHCA CYMLECTBEHHOH. 

Orso%KeHve MecKa Ha MOBEpXHOCTH O38e€PHbIX TINH OTPa3HJIO H3MeHeHHe pe- 
2KHMa OCAJ[KOHaKOMVJICHHA, CBA3AHHOe, NO BCeli BEPOATHOCTH, C Ha¥aJIOM CIlycKa 
o3epa. B McTOpHH pacTHTeJIbHOCTH 3TO BPEMA OSHAMEHOBAOCh OBICTPbIM pacpo- 
CTpaHeHuem cocubl. K coxaseHHbo, JA Ooee NOMHOH XAPAKTEPHCTHKH STOH (asbl 
COCHOBbIX JIECOB Ha pacCMaTpHBaeMOH J\HarpaMMe jlaHHbIX HeOCTaTOUHO, Tak 
Kak H3 necKa (°) ObluI H3y4eH TObKO OHH OOpaser 19 (ry6uHa 8,6 m). Koner 
3TOH tba3bl OTHOCHTCA y2Ke KO BPCMEHH OTIOKEHUA CYFIHMHUCTOrO CcIOa (4), B He- 
pHO HaKOMIeHHA KOTOPOrO CNYCK O38epa 3akOHUHICH. B pa3sBHTHH pacTHTeJIb- 
HOCTH 9TO COBMaJIO C paCIpocTpaHeHHeM eJIH, OTHOCALIHMCA yxKe kK rouOleHy 
(TaK Ha3bIBaeMOe KBPCEMA HHXKHELO MAKCHMyMa ev»). JlanbHeliwiHe COObITHS: Pop- 
MHpOBaHHe COBPeMEHHOLO aOBUA p. I Ippi (ropus0HTI 2,3) H TOppoobpasoBaHHe 
(ropu30HT 1) — cBx3aub yxKe c III nepvogom B pasBuTHH pacTuTembHocTH Me- 
Iepbl, MOJYIMBIUAM OTpaxkenne Ha AHarpamme. He ocTaHaB.HBaKdch Ha pasBuTHH 
PaCTHTEJIBHOCTH B POJIOLeHe, OTMETHM TOJIBKO, YTO Ha MarpaMMe OTpasusCb BCe 
OCHOBHbIe (pa3bl, BKIIOUaN MH (basy «BepXHeTO MAKCHMYyMa eJIM». 

C Havana rosoueHa Ha TeppHTopHH Merlepbi BHOBb Hava FOcnOACTBOBaTb 
jecuble accouManud. TakuM oOpa30M, H&@ paCCMOTpeHHOH JuarpamMMe mpel- 
CTaBJIeHO MOUTH Oe3 Pa3pbIBOB Pa3sBHTHE PaCTHTeEMbHOCTH C CepeAMHbI STOXH Noc- 
TeqHero (AHEMPOBCKO-BaJIalCKOTO) M@xXJeAHUKOBbA JO KONA FoMOWeHa, BKJIO- 
yaa s0Xy Mocsequero (BamalicKoro) oneqeHenuA. I]pHHayqmexKHOCTbh O3epHbIx 
Mepresel KO BpeMeHH TMoCeHerO MexKJeBUKOBbA MOMHMO OG6Ulero xXapaKTepa 
CIOPOBO-IIbIIbUCBOH MarpaMMbl MOJTBepxXaeTCA WH HEKOTOPbIMH TIPHCynHuMH 
TOJIbKO AHEMPOBCKO-BasIacKOH IMOXe OCOOeHHOCTAMH Pa3BHTHA PaCTHTeMbHOC- 
TH, KaK, HalpHMep, XapaKTepHOH MoceMOBaTeMbHOCTbIO B paciipocTpaHeHHuy 
INMPOKOJIMCTBEHHBIX MOpOX, OOWbHbIM pacceseHHeM OpPellIHHKa, NOyYHBUIMM 
CBOe OTpaxKeHHe Ha BCEX THTHUHBIX MbLWIbUeBbIX [HarpaMMax STOFO BpemeHH (1, 2), 

B 3aKs0ueHHe aBTOP CUHTaeT CBOHM MPHATHBIM JOJTOM BbIPasHTb TryOoKy1o 
O1aroqapHocTb JI. M. Kapuesoli, P. Bb. Kpanusuepy, II. UW. Topodeesy u 
M. X. Monoc30n 3a yyacTHe B H3y4eHHH paspesa. 


Mucrutyt reorpadun Ilocrynusto 
Axkayemuu HayK CCCP 12 XII 1957 
UWHTHMPOBAHHAS JIATEPATYPA 
1 B. II. puuay x, Tp. Uucr. reorp. AH CCCP, 46, 3 (1950). * B.C. MoxtTypogs 
cK, Broan. MOUII, org. reon., 9 (1—2) (1931). 
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PFHCTOJOLPH A 


H. B. JIbICOPGPOB 


M3MEHEHWE FUCTOJIOFHYECKOFO CTPOEHHA KO)KHOTO 
MNOKPOBA B 3ABUCHMOCTH OTF ®H3KOJIOTHYUECKOrO 
COCTOSHUS OPTAHH3MA 


(ITpedcmaeneno axademuxom H. H. Ilmaaveaysenom 13 XI 1956) 


XapakTep W3MeHeHMIi B THCTOCTpyKTYpe KOXHOFO NOKpOBa B 3aBHCHMOCTH 
OT BJIMAHHA BHEIUHHX (baKTOPOB, Cu3HOOrMYeCKOrO COCTOAHUA 2KUBOTHBIX 
1 UX BUOBbIX (MOPOMHHIX) OCOOeHHOCTeli NosBepravicA H3yYeHHIO MHOFHMNH HC- 
‘seqopateiamu (*~*). OgHako mpm Bceli BaxKHOCTH MpoOmeMbI HeEKOTOpbIe BO- 
1pocbl HW JO HACTOALMerO BPCMEHH OCTAJIHCbh JaJleKO He MOJIHOCTbIO H3Y4eCHHbIMH. 

B uacTHOCTH He pellieH BOMpoc O TOM, Kakve OCObeHHOCTH rHcTOOrMyecKOrO 
STPOCHHA OTPaxkaloT cneluudpuKy KOKM KaK OpraHa HM HacseqCTBeEHHO OOYyCJOB- 
TeHbI JIA XMBOTHBIX JaHHOM NOpoOsbl WIM Bula H KaKMe H3Me€HEHHA B THCTO- 
“TPYKTYpe KOXKHOFO NOKPoBa IIpOHCXOAAT B COOTBETCTBHH C H3MeHeHHeM OOIIero 
PHSHOMOPHYeECKOTO COCTOAHHA OpraHH3Ma H, CJI€MOBaTebHO, OTPaxkaloT Xa- 
JaKTep B3aMMOOTHOILEHHH OpraHH3Ma C YCJIOBHAMH 2KH3HH (*). 

C WeuIbIO BLISCHEHHA MOCTAaBJICHHbIX BOIPOCOB H OblJia NpoBeyeHa HacTOAMAaA 
)aOoTa NO H3yYeHHIO H3MEHEHHA FUCTOJIOPHYECKOFOCTPOeHHA KOK B 3aBHCHMOCTH 
oT (PHSHOJOrMYeCKOrO COCTOAHHA OpraHH3ma. 

M3BecTHO, YTO B TevYeHHe Toa, B CBA3H C IIPHPOAHbIMH, CE3OHHbIMM H KOPMO- 
3BIMH (PaKTOPaMU, B OPraHH3Me XKMBOTHHIX MPOHCXOLHT pA (pu3 HOJIOTHYCCKUX 
I3M€HECHHH, KOTOPble HaXOAAT CBOe OTParKeHHe B CTPOeCHHH H PYHKIUMOHAJIbHOK 
leATeJIbHOCTH KOXKHOrO noKpoBa (° §). OnpeyeteHHble PusnoslorMyeckHe H3- 
MeHeHHA B OpraHH3Me IPpOHCXOLAT TakxKe B TepHO OepeMeHHOCTH HU JIaKTallHOH- 
JOH M€ATe@IbHOCTH XKHBOTHDIX, UTO HAXOJMT TakxKe OTPaxKeHHe B CTPOeCHHH 
<OXKHOFO TOKPOBA. 

B xayecrBe o6beKTa HCCeOBaHUA OblIa B3ATA KOXMKa OBE, TAK KaK OBUbI 
IOIBEP2XKeHbI JeHCTBHIO MCHAIOWIMXCA KJIMMAaTHYCCKHX H KOPMOBBIX YCJIOBHK 
3 OOIbIIeH CTeNeHH, eM JaGOpaTOPHble *KHBOTHHIE, H B TO K€ BPCMA HMEIOT OTHO- 
HTEJIbHO KOPOTKHH MepHos SepemMeHHocTu (5 Mecales). ; ; 

Ton onpirom Haxogusoch 26 open Tpex nopos: 12 romoB KyHObmmueBcKON, 
[0 — pomuu-mapu u 4 — yepKacckol. | . 

O6Opa3sibi KOK OpaHCb NPHKH3HEHHO y OMHUX H TEX KE AKHBOTHHIX 4 pasa 
3 TOL, KaxkIble TpH Mecalla (oceHbIO — MepeA CAYYKOH, 3MMOH — B Hauasle 
3TOPOMi TOMOBMHBI NepHosa CYATHOCTH, BeCHOH — BO BPeMA JlaKTallHH HM JeTOM). 
Speiu KyHObiueBcKHX OBell JBE MaTKH ObIIM OCTABJIeHbI XOJOCTHIMU. 

IIpu u3syyenuu THcTOCTPpyKTYPbl KOM YUHTHIBAIMC CJeAyIOUuMe MoKa- 
SATEIIM: TOMMUMHA KOXKU, TOJMULMHA Clararollux ee C0eB (STM AepMaIbHEIH, TM JAp- 
iblii, ceruaTbiii), [waMeTp MYYKOB KOJaeHOBbIX BOJIOKOH, MPONOJIbHbIM HW TO- 
IepeuHbIii JMaMeTpbI CaJIbHbIX *Kele3, PasMePbl CEKPCTOPHHIX OTACJOB MOTOBbIX 
KeJle3. 

Kpome a6couoTHbIX 3HaYeHHH TOJIMIMHEI C10eB, YYHMTHIBAHCh TAaKKE HW OTHO- 
‘HTCJIbHBIe TMoKagaTesH TucTOMOrMYuecKOrO CTPOeCHHA KOKH: TOJIMIMHA CJIOeB 
3 pouentax K ome TOMMMHeE KOXH M KOSPHIMeHT COOTHOMCHHA COB 
OTHOWEHHE TOMMMHbI MMIAPHOrO COA K TOJIMMHE CETYATOFO cu10s1). 

128" ge 


VisyueHue KO2KM OBeIL KYHObILLeBCKOM MOpOLb, POMHH-Mapil HW YepKaCCKHX — 


B Ppa3JIMUHble Ce30HbI rosa NOKasaJl0, YTO aOCOMMOTHBIE NOKasaTeIH ee THCTOJIO- 
THYCCKOFO CTPOCHHA ABMAIOTCA BEMUMHAMM JasleKO He CTaOMJIbHbIMH HW 3HauH- 
T@JIbHO H3MCHSAIOTCA C H3MeHeEHHeEM C)u3HOJIOTHYeCKOFO COCTOAHHA KHBOTHBIX 
B pas/IMuHble cesoHbI roa. B merHe-oceHHu NepHof HaOsOJjaeTCA, KaK U3Be- 
CTHO, HanOoubiuad (bUsMOMOTMYeCKad AKTHBHOCTb KOU. B 9TOT MepHO}, TOJIE- 
Ha KOXKH JOCTHTaeT MAKCHM@JIbHbIX 3HayeHHH. B 3HMHe-BeCeHHHH Tepuog, — 
B CBA3H C YCOBHAMH KOPMJICHHA HW COepxKaHHA, a TakrKe OMpeeJeHHbIM (bu- 
3HOMOTHUCCKUM COCTOAHHEM %KMBOTHEIX (CYATHBIM Wepvol, akTalua), Haodo- 


poT, HaOuroaerca CHYKeHHE cbu3nosIorn4ueckou AKTHMBHOCTH KOXKH, TPOABJIAIO- — 


ieecxA B ee aTOHHH H aHeEMUHN. ToumluHa KOXKM UW Cylararolulwyx ee CJIOeCB YMeHb- 


iuaetca (Tada. 1). ep : 
aomuia 


CrpyktTypa KOXKH OBell pasHbIX MOPOA B pasJIMUHbIe CC3OHbI roa 


PoMHH-Mapl KyiOpimescKan Uepkacckaa 
pasHulla pa3sHHia ; pasHula 
2 2 = 2 ge 2 2/25 
BS ES a6c. BS 58 ae a6c. B% 28 ES a6c. B% 

Tosmuna koxu B vu. |4208/3394|—814 |—19 ,3|3798|3010|—788 |—20 , 2/3287 2412/—875 |—26,7 
Touma 9smHpzep- 

Mica 

Bw 21,8/19,2} 2,6 |—12,0/19,6/15,0|—4,6 |—23,5/21 ,2/15,1/—6,1 |—28,8 

B % K TOJII. 

KO2KH 0,53/0,56/4-0,03)+5,3 |0,51/0,51) — — |0,64)0,63/—0,01/—1,6 
TommyHa mnysIAp- 

HOTO CJIOA 

BU 2413/1901/—512 |—21 , 3)2242/1706|—536 |—24 ,0)2149}1526)/—623 |—29,0 

B % kK TOU. 

KOXKH 57, 3/06,0/—1,3 |—2,3 |59,0/56,4/—2,9 |—5,0 |65,4)63,3)2,41 |—3,3 © 
TommuHa ceTuato- 

ro COA 

Bu 1776|1474|—302 |—17,1|1531/1289/—242 |—15,9/1116| 819;—297 |—26,7 

B % K TOMI. : 
' KOK 42,1/43,4)+1,3 j+3,0 40 4/42,7/42,3 {45,3 |33,9/36,0/+2,4 |+5,8 
Masset: 4 ,36/4 ,29|—0,07 1 ,46/1,39|—0,07 4 ,92|1,87|—0,05 
Ceruatblit 


To, TO YMCHbINeCHHE TOJININHbI KOXRKH HW €@ CJIOCB CBA38AHO HE TOJIbKO C Ce€3O0H- i 


HbIMM KJIMMaTH¥YeCKUMH H KOPMOBHIMH (aKTOpaMH, HO TakxKe H C ONpeeIeHHbIM 
usHoMOrMyeCKHM COCTOAHHeM OpraHu3Ma MlOKa3bIBaeT CpaBHeHHe CTPyKTYpbl 
KOXKM XOJIOCTHIX H CYAPHbIX MaTOK KYHObMUeBCKOM MoOpogb (Tabm. 2). 


Ta6Osuna 2 


CrpykTypa KOXKM XOJIOCTHIX H CYATHBIX MaTOK KyHObleBcKOH MoOponE! (3uMa) 


Pasnuia 
XomocrTpie Cysarupie 
a6c. B% 

TowMHa KOKA B UL 3439 2836 603 17,6 
TonuyuHa smugepmuca 

Bu. 14,8 12,9 1,9 129 

B % K TOJIM. KOKU 0,43 0,48 0,05 10,5 
TowmHHa NHIApH. COA 

BU 1975 1672 303 15,4 

B % K TOM. KOXKH 01,9 58,6 On" 1,2 
TonmuHa ceruatoro 

con 

BU 1449 TANS 397 20,5 

B % K TOJIM. KOH 416 40,7 0,9 2,2 
JTivnapeetti 1,37 1,45 0,08 
Ceruartbiit 
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K pome USMCHEHHA TOJIUIMHbI CJIOCB B TFMCTOMOrTHYeCKOM CTPOCHHH KOKH, 
B 3aBHYCHMOCTH OT (busHomorMuecKoro COCTOAHHA OpraHu3Ma B PasJIMUHBle TMe- 


| Puosb Tota, MPOMCXOAAT H3MeHeEHHA HM pAa pyrux noKasaTene. MensrorTca 


AWaMeTP MyYKOB KOJNaPeHOBbIX BOJIOKOH HW pa3Mepbl CeKPETOPHBIX OTMENOB KOXK- 
HBIX *Kesles (TaOm. 3, 4, 5). 


Ta6Oauna 3 TaoOmuna 4 
| uameTp Wy¥kKoB KOJWareHoBbIx BOOKOH PasMepbl CeKpeTOPHbIX OTJeJOB MOTOBBIX 

B KOKe OBell YepKaccKOH NOpospl 7Kele3 B KOXE OBE pasHbIX MopoL 

B pa3JIMUHbIe NepHOAH rojya B pa3IMYHble TepHosbl rofa (B w) 

PasHu P 
JleTHe- SumHe- | cana JletHe- eel eee 
: oceHHHit Sa 
OceHHHH | BeceHHui nb B % Hult 866. 3% 
| 

Jluamerp PomMHu-Maput 1446 | 1038 | 408 | 28,3 
BU LOS allan el Omg) K yaOpenckaa 1348 | 1022 | 326 | 24,2 
Uepkacckaa 1124 AOA aistey |) elas 


IIpupeyeHHble JaHHbIe 10 H3MeHeHHIO aOCOJIOTHbIX MOKagaTemeli rucrToso- 
PHYCCKOFO CTPOCHHA KOMKU B 3aABHCHMOCTH OT PUSHOJOFMYeCKOrO COCTOAHHA Opra- 
HH3Ma TOJIHOCTbIO COTIaCylOTCA C pe3syJIbTaTaMH MCCeqOBaHHH pyrux aBTo- 
pop (° *), re Takxe OTMe¥aIOCh YMeHbINeCHHe TOMMIMHbI KOX%KM H ee COeB 
B 3HMHe-BeCeHHHH Mepuon. 

OHakKO Hall JaHHble 1OKa3bIBaloT, TO B TO BPeMA, KaK aOCOJIOTHBIe 10Ka- 
3aTeJIM YTHCTOJIOPMYeCKOrO CTPOCHHA KOK B 3HAYMTEbHOW Mepe MeHAIOTCA 
B COOTBeETCTBHH C H3MeHeHHeM 
@usvosoruyueckoro COcTOAHUA 
OpraHy3Ma, OTHOCHTeJIbHBbIEC TO- Pas3mepbi Ce€KPCTOPHBIX OTeJIOB CaJIBHBIX Kevles 
KazaTeH ee CTpoeHusA ocTa- PalCUEb ite SAIS aeuen (a) 


TaOnuna 5 


JOTCA TNOUTH 6e3 H3MeHeEHHH. 
V3 ra6mum 1—5 Buguo, uto Jlevae|(2aves| te 
oceH- |He Be- 
B CBXH3H C H3MeCHCHHEM (bu3Ho- uu \cennutil age | » 6, 
JIOTHYeCCKOTO COCTOAHHA MKU- 
BOTHBIX B Pa3JIMUHbIe NePpHObI 
Toya, MCHHFOTCH TOJIMHHaA KO- Pomuy-mapw 
| KH, TOUMMHA OTCJIbHbIX ee IpOMObHbI Buamerp 412 | 358 | 54) 13,2 
CJIO€B, Mamet p MYUKOB KOJJ1a- nonepeuHblit AWaMerTp 135 Algal 24 17,8 
Kyl6pimesckaa 
See ee OOEDH, pe! TIpOAOJbHbIM DHamMerp MOS) Sly |) ays) files 
_KOXKHBIX 2Kee3. COOTHOIIeHHe nonepeunbiit quamerp 142 | 129 | 13| 9/2 
| Ke CJIOCB HM3SMeCHHeETCH, OYCHb Uepkacckaa Me UeuGe eon 
: bKO 9Ta CTDYK- TpOMOJIbHLIM HaMeTp : 
Bere: aliscHayKo BY NONepeyHbId MaMeTp 138 | 142 | 26) 48,9 


Typa ycTOHuMBa, BHJHO 43 TOTO 


@akta, uTo Oa coxpaHAeTcA 
“[laxKe TPH OYeHb pe3KOM H3MeEHEHHH PUSHOJIOFMYeCKOTO COCTOAHUA OPraHH3Ma. 


B. O. Kaep (°), u3yyaBuimit PHCTOMOrHYeCKOe CTPOCHHe KOH KpbIC pH TH- 
TeJIbHOM TOJOaHHM, YCTaHOBU, YTO HECMOTPA Ha CHJIbHoOe UCTOHYeHHe HU pe- 
JYKUMIO CaJIbHbIX XeMes MWeJIOCTHOCTh KOM Kak OpraHa coxpausetca. [axe 


0 
‘mpu norepe Beca 2xuBoTHIMM Yo 41—43% BHYyTpeHHAA ToMorpadus KoxH He 


Hapyllaslacb. 
He MeHaetcd BHYTPCHHAA CTpYKTYpa KOK H MPH 3HAYHTebHOM yJIy4Ue- 


HuM ycoBul nuTranus. Ilo JaHHbiM E. C. Moxaezson (1°), pu ysryumeHHy WMTaHHA 
ATHAT B MOMCocHbI nepHos, TOMMMHAa UX KOXH 3HAYHTebHO YBeMUMBaach 
(Ha 91%), OHakO COOTHOMIeHHe CJIOEB KOH He Me€HSAJIOCb. AHaJOrMuHble Jan- 
HBIe nomyuenb! TakxKe E. II. [lanpunopou ( ), uSy4aBIeH KOKY ATHAT Tlopoj 
COBETCKHM MepHHoc, MpeKoc WM areCTaHCKOH TOPHOH. 

TakuM o6pa30M Kak HalllH, Tak M JIMTepaTyPHble aHHble NOKasbiBaloT, 4TO 
AOCOJIIOTHBIE H OTHOCHTeIbHbIC MOKa3aTeIM THCTOJOPHYeCKOrO CTPOeHHA KOXKU 
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MMEIOT pasHylo 3HayHMocTDb. IlepBble — JlaOWJIbHbI, CBA3aHbI C PYHKIMOHAJIb- 
HbIM COCTOAHHEM OPraHH3Ma H, CJICMOBaTeJIbHO, ABJIAIOTCA MOKa3aTeJIAMH, Xa- 
PaKTePH3YIOUIMMH B3AMMOOTHOWeCHHA OpraHH3Ma C YCJIOBHAMH 2%KH3HH. Broppie 
2Ke OTJIMYAIOTCA 3HAUHTEIbHOH CTaOWJIbHOCTbIO, TOCKOJIbKY OHH OTparxkaloT 
HaCJI€CTBEHHO OOYCJIOBJICEHHbIe TOPOMHbIe OCOOCHHOCTH KO2KH. 


Bcecoro3Hblli HayuHO-HCCeqOBAaTeIbCKHH Tlocrynus0 
HHCTHTYT 2KHBOTHOBOJICTBAa 27 X 1956 
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Jlokunann Akanemun Hayk CCCP 
1957. Tom 115, Ne 41 


PEAETHKA 


®. ©. JIEHCE 


K BONMPOCY O NOJTIYYEHHH HOBbIX MOP®OJIOTHYUECKHX 
IIPHSHAKOB Y PACTEHHM UW BO3MO)KHOCTH 
MX HACJIEXOBAHHA 


(I]pedcmasaexo axademuxom A. JI. Kypcanoseim 29 IV 1957) 


B reyenne pa JleT HaMH MIpOBOMMNaCb padoTa C WesbIO BHIABCHHA NpHYHH, 
BBISbIBAIOINMX Pa3JIMYHbIe H3MEHEHHA (THNa NpomHpuKaluHn, PacuMalnu, Maxpo- 
BOCTH, BeTBJICHHA HT. J.) y pacrenul, nponspactatoumx B Mpupose. B pesyaip- 
TaTe IIpOBeCHHbIX ONbITOB Cc 15 BuyaMH pacTeHUi, mpescraBuTersamu 8 cemelicTB, 
Oblia YCTaHOBJIeHa CBASb Me%KLy MOpdosIOrMyeCKHMH OTKJIOHCHHAMH HM YycuO- 
BHAMH IIpOXOKACHHA CBETOBOH cTalun. 

[Ip H3MeHeEHHH NpOOKUTEI_HOCTH JHA B KOHUe II craquu pasBuTHA pacrte- 
HHH, HAMM NOJLyYeHb! pasHooOpasHble MOpdosIOrHyecKNe OTKJIOHCHHA B pasJIH4- 
HbIX OpraHaxX pacTeHHH KaK BereTaTHBHbIX, TaK HW PeMpOfyKTHBHbIXx (1°). 
JlambHeniuuM 3Tatiom paOorbl ObIJIO pelleHHe BOTIPOCa, MepeLaloTcs JM 10 Hacwiey- 


| CTBY T€ H3Me€HEHHA, KOTOPbI€e BOSHHKAIOT B OTHOTeHE3e Y OTIbITHbIX pacTeHui. 


Vis uncsa pasHoobpa3Hbix OTKJIOHCHHH, MOJIYYCHHbIX IKCICPHMeHTAJIbHO, JIMIUb 

_HeKOTOpble MpoBepsIMCb Ha Mepesayy Hx ToTomcTBYy (?,%). 

| B TeyeHue Tpex eT HaMM H3Y4aslacb BO3MOXHOCTb HacCJIelOBaHuA Maxpo- 
BOCTH I[BeTKa y 3epKasIbHuKa (Specularia speculum A.D. C.), nomyyenHow nmpu 
BO3eHCTBHH YKOPOYeHHbIM HEM B TepHO NpOXxoxKeHHA CBeTOBOH cTaHuH. 


| Ilepppie MaxpoOBble ILBeTKH ObIIM HeEMHOLOUNCJICHHbI, TIPHYeM JOMOJIHUTeJIBHBIe 


JIeMeCTKH BEHUHKa (OPMHPOBAIINCh U3 3a4aTKOB TbHINHHOK, O YeM CBUeCTeJbCT- 
BYIOT PeAYUMPOBaHHble MbWIbHHKH Ha OOaBOUHBIX JIemecTKax. B pe3yaprate 


YHCJIO JIeEMeCTKOB B ILBeETKaX YBeJIMUMBaJIOCb HaCTOJIbKO, HaCKOJIbKO YMeHbILla- 
JIOCb YHCIO THUHHOK. Bo 2-mM u OCOOeHHO B 3-M CeEMeCHHOM HOKOJICHHM YHCIO pa- 
CTeHH C MAXPOBbIM OKOJIONBETHHKOM BO3spactaJiO, a MAXPOBOCT IBeTKa B OOJIb- 

| WIMHCTBe Cly¥yaeB Oblla BbIpaxKeHa CH/IbHee. BeHuHKU IWBeTKOB COCTOAM y2Ke 

| 3 YXBOCHHOFO 4HCAa JenecTKOB IPH HaJIM4HH BCeX TbIUMHOK. Bo 2-M ceMeHHOM 
| MIOTOMCTBE YHCIO pacTeHHM 3epKaJIbHUKa C MaXPOBbIMH IBeTKaMM ocTHraJO 

(50%, a B 3-m — OHO ObIJIO elle BBIILUE: 


| Oomee unco Uneno pacrennti 


pacTeHHi C MaXpOBbIMH 
IBeTKaMH 
es S 4 
YKOpOveHHBIN JeHb B KOHIe CBeETOBOM CTaAHH 114 86 (75%) 
t 7 f, 
| Bes Bo3yelicTBus 87 54 (58%) 


V3 9Tux aHHbIX BHJHO, YTO MPH BbIpall\MBaHHH MaXpoOBOrO 3ePKaJIbHHKa 
B TeuveHHe Tpex seT 6e3 cneuMpuyecKoro BOsLeHCTBHA TIpHoOpeTeHHEI B 1-m 
CeMCHHOM IOKOJIEHHH MpH3HaK MaXPOBOCTH COXpaHAeTCA H HaculedyeTca, MpaB- 
Jla B H€CKOJbKO M€HbIIEM MpOWeHTe ClyyaeB, YEM TPH MpoOOJKeHHH BosTel- 


CTBHA B TeyeHHe Tpex JIeT. ' ‘ 
Hapsgy c OMbITHbIMH pacTeHHAMH C MaXpOBOH (bopMOH BeHUNKa exKeroHO 


| BbIPaLMBaJIMCb H KOHTPOJIbHbIe, C MPOCTbIMH UBeTKaMH. 3a Bce BpeMaA ONbITa Ha 


KOHTPOJIbHbIX PaCTCHHAX MaxpoBble IBeTKH He TOABJIAJIMCb. 
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Bosmbuioe pasmuune Ha6siofam0cb B pocTe HW paSBUTHH PacTeHHH, NOJYYeH- 
HbIX H3 C€EMAH C OJHOFO 9K3eMIIAPa 3ePKaJIbHHKa, HO COMepxallMxXCA He B OAM- 
HaKOBbIX CBETOBbIX YCJIOBHAX. PacTeHHA, AIX KOTOPbIX CBETOBOM JeHb — B Il€~ 


Ta6uuna 1 


XapakTepucTHKa 3eDKaJIbHMKa, BbIpaleHHOrO Tip pa3JIM4HOM CBeTOBOM pexKHMe 


Buicota, CM Uncs0 M0 L0B Bec ceMsH, r 
O6uee 
BapuaHT oOmnbita UHCJIO cpeq- KpaiiHHe cpen- Secneed cpez- KpalinHe 
OTKsJIOHe- - 
pacreHuh | nag Ae Hee Gi uu =| oTKiOoHeHHA 


Y KOPOUeCHHbIM JeHb B KOHI[e 
BES oRGh cTanquu 6 42,6 | 32—53 |. 557 | 395—742) 1,830 |0,75--2,80 


Bes Bo3felicTBua 5 21,7 | 18—24 | 224 | 94—392/ 0,484 |0,18—1,24 


PHO ocymecTBJIeHHA MMM CBeTOBOH cCTayuM — CoKpalllaica, MepBpoe BpeMA 
OTCTaBaJIM B pocTe M pa3BHTHH, HOB JasbHelwiemM ocTuraH OOJIbUIMX pas- 
MePOB TIO CpaBHeHHIOC TeMH, KOTOPble pocsM Ha ecTecTBeHHOM JHe. Ecau ux 


cpeqHaa BbIcotTa (H3 218 pactTe- 


: HHH) paBHasacb 38,1 cm (Kpali- 
HHe€ OTKJIOHCHHA OT cpeHero 
23 u 68 cm), TOCpeqHAA BEICOTAa 
pacTeHuli B eCTeCTBeHHBIX YCJIO- 
BUAX OCcBemleHHA (H3 408 pacte- 
Hull) paBHsasacb 20,5cmM (camoe 
HH3Koe pacTeHHe HMewO 9,5 cM, 
caMoe BbICOKOe 37 CM). Y Ka3aH- 
HbI€é paCTeHHA OTMHYANHCh He 
TOJIbKO T10 BbICOTe, HO H MO 4H- 
CJLY IBeTKOB, TJIOMOB UM KOJIH- 
YeCTBY CEMAH, OOPas0BaBIIHXCcA 
Ha pacreHuax (Ta6n. 1). 

V3 ra6a. 1 BugHo, uTO -yc- 
JIOBHA MpOXOXx CHUA CBETOBOH 
CTaqHuH BJIHAIOT Ha pa3sMepbi 
pacTeHHl UM, COOTBeETCTBeHHO, 
Ha YBeJIMYeHHe YHCa MIOLOB u 
C€MAH B HX. 

IIpuHaATo cCuHTaTb, TO B 
MAXPOBbIX IBETKaX He OOpasy- 


Puc. 1. LUperku 3epKanbHnka: a — oOptunblli pasmep IOTCA CeMeHa, eCJIM 2KeE CeMeHa 


BeHYHKa MaxXpoOBoro UBeTKa: 6 — KPyIHbIli MaxpOBbiit 
UBeCTOK; 3-e MOKOJeHHe MaxpoBoro I[BeTKa (pacTeHHsl B Macepncr namie deg SE 
TeyeHHe 3 eT BbIPAaUIMBaHCb B ecTecTBeHHbIx yeno- TevIBHBIX KOJIHYCCTBaX. B wax 


BUAX Ges. BCAKOTO BOSJelicTBHA); @— OucHb Kpynubit OMbITAX OblIO Take NOJLYYeHO 
MAXPOBBIM IBeTOK; 3-e MOKOMeHHe MaXPOBOrO WBeTKa MaJIO C@EMAH OT Me€PBbIX Maxpo- 
(Bce TpH reHepayHu No_Bepramuch BOsTeHCTBHIO YKOPO- —_ BEIx ITBETKOB H 1 
YeHHOTO MHA B KOHUC OCYIMeCTBICHHA BTOPOH cTaqun) ees machete 
2-TO CeMeHHOTO IIOTOMCTBa C 


MaX POBbIM OKOJIOUBeETHHKOM. Ho 
yxKe B 3-H TeHepalun HX OOPas0BaOCb JMIIb HEMHOPHM MeHBbIIe 110 CpaBHeHHI0 
C KOHTPOJIbHBIMM pacTeHHAMM. Tak, C HEKOTOPBIX 9K3EMIIAPOB, y KOTOPbIX BCe 
UBCTKH COCTOAMM H3 XOpOO O*OpMJeHHOrO ABOHHOrO BeHUNKa; a MHOrAa ee 
HC KONOMHUTCIbHBIMM JleMeCTKaMH, COOpanHo B cpekHem ua 7 pacrenuit 0,56 r 
(0,68, 0,55; 0,15; 0,46; 0,68; 0,81; 0,63 r). Konrpoubyple pacrenus Janu ceman 
B cpeqHem Jia 7 pactenuit-0,75 r (0,79; 0,38; 0,59; 0,70; 0,99; 0,28; 1,54 r). 
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Cpequ pacrenuli 3-ro cemenHoro noKonenus MaXPOBOro 3€pKaJIbHUKa Ha- 


/PHOHAIOCh SHAYHTCIbHOC YBeIMYeHME Pa3sMepoB BeHYMKa. OcobeHHO GONbIIHX 
BCIMIMH JOCTHIaIM WBeETKH TIpH BO3RelicTBHH Ha 


Pea) Ae ee ses 


mc. 2. SepKaJIbHHK: @—pa3Mep BeHYHKa BeTKOB Yy UcxO_HOrOo  pacTeHua; 
— pasMep BeHYHKa UBeTKOB y [epBOrO MOTOMCTBa pacTeHHA a; @ — pa3Mep BeHYMKa 
IBeTKOB y MepBoro NOTOMCTBa pacTeHHA 6 


TlomwyueHHble JaHHble MO3BOJIAIOT CleaTb CJIELYIOUIMe BbIBOLEI: 

1. OWHOH 3 CYMIeECTBCHHEIX IIPHUMH, BbIZbIBaIOMLelt MOpcboOrMyecKHe H3Me- 
CHUA Y pacTeHHH, ABJAeCTCA HapylleHHe CBETOBLIX YCJIOBHH B NepHoy ocymect- 
7ICHHA CBETOBOH cTaHHu. 

2. Mopdosornueckhe. H3MCHCHHA, BOSHHKINME B HHIMBUAyasIbHOM pa3sBUTHH 
CTCHHU, COracHO MpOBeeHHBIM OMbITaM, MOryT NepedaBaTbcA MO HaCJeACTBY. 
3. MaxpoBocTb UBeTKa 3e€pKaJIbHHKa, BbI3BaHHaA H3Me€HCHHeEM JWIMHbI JHA 
NepHoOl POPMHPOBaHHA 3avaTOUHbIX JJICEMCHTOB IBeTKa, He TOJIbKO COXpa- 
H€TCAH B 3-M C€MCHHOM TOKOJICHHH, HO M yCHJIMBaeTca. 

4, IloromcTBo MaxpoOBOro I[BeTKa 3€PKaJIbHHKa C KaXKbIM FOJOM CTAHOBHTCA 
pJIee 2KMSHCHHBIM: B 3-M C€MCHHOM IIOKOJ€HHM MaXPOBble IBeETKH B OOVIbILIMH- 
TBe CBOEM He CTEPHJIbHbI: OHH OOPa3yioT, HalpOTUB, OCTaTOUHOe YHCJIO CeMAH. 


+2) 


Borayuyecku uuctutyT uM. B. JI. Komaposa Ilocrynus0 
Axkajemuu HayK CCCP 22 I 1957 


| ILTUTHPOBAHHASA JIMTEPATYPA 

| 2 ©. ©. Jleticue, Tp. BUH, cep. IV, Sxcnepum. Gor. B. 7 (1950). 2. ®. Tet 
lt e, Tp. BUH, cep. 1V, Sxcnepum. 6or., B. 8 (1951). * ©. ©. Jleucae, Tp. BHH, cep. 
| OxcnepuM. 6or., B. 9 (1953). 4. ®. Jleu cae, Tp. BUH, cep. IV, Oxcnepum. 6or., 


1, (1956). *&O. A. Wlerwopa, A. ® Beabgenkosa, ® ®. Jlehcue, 
| ®. Kopaxkuna, Mss. AH CCCP, cep. 6uon., Ne 4 (1953). 
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Jloxkaann Akagemuu nwayrk CCCP 
1957. Tom 4115, Ne 1 


MHKPOBHOJIOLH A 


M. H. JIEBEEBA : 


KOJIM4UECTBEHHOE PACIIPEJEJIEHHE HW BHOMACCA 
MUKPOOPFAHH3MOB B KHCJIOPOJHOH 30HE YEPHOrO MOPS | 


(ITpedcmaeaeno axademuxom B, H. Wanownuxoeoim 3 II 1957) | 


Tlonyuvpuui B mocmeqHHe Tobl JOBOJIbHO IWHpOKOe MpHMeHeHHe MeTOT 
IIpsAMOrO MUKPOCKOMNMpOBaHMA Ha MeMOpPaHHBIX YJIbTpacuJbTpax Mas BOSMO*K- 
HOCTbh NOMYYNTb WpelcTaBsmeHve O HaCeJICHHOCTH MMKPOOpPraHH3sMaMH psa 
MOPCKHX BOJOeMOB, B TOM YMCIe BOCTOUHOM HW WeHTpasbHoH uacru UepHoro Mo- 
pa (*+%), ofHako ceBepo-3anaqHEi patton Uepnoro mops B 9TOM OTHOLIeHHA 
qjO CHX lop He u3yuyaJICA. / 

B wactosime 3aMeTKe MpHBOAATCA TaHHble O WHCIeHHOCTH H OMOMacce MHK- 
poOOpraHu3MOB B CeBepo-3anantHon uactH UepHoro Mops B CpaBHeHHH C pa3BH- 
THEM OakTepHaJbHOM XKM3HU B Apyrux patonax UepHoro Mops uu B HeKOTOpBIX 
Jpyrux MopcKHx BOsoemMax. MaTepuasiom MocJlyKHJIM COOpbI, IpoBeweHHbIe Ha 
26 craHuuax B aprycte 1951 r. IIpo6tt BoxbI oTONpamucb OaTometpom HaxHceHa 
H MofBeprasucb PubTpalun BOObeme 10 Mia yepes GOesOakTepHaJIbHble MeM- 

O6paHHble ysbTpadusmbrppr (7%) 

Ta6auna 1 Cc JlatbHelwmeH Ux OOpadoTKoK 

H3BeCTHBIMH MeTofamu (*). 

CpaBHuTesIbHble WaHHbie 10 pacipeseJIeHHto OHOMACCHI Bceero ncecwleqOBaHo 146 mpo6 


MHKpoopraHH3Mmos (deBpab 1951) u uTonmanKToHa 
(ceHTAOpb 1946, 1948 (18)) no paspesy Anra — BOMbI C pasJIM4GHbIX TOPHSOHTOB 
Batymu (cpequas Ovomacca m0 BceM oT 0 no 98 M. 
CTaHIMAM paspesa) YcTaHOBJIeHO, YTO UHCIeH- 
HOCTb MHKPOOpraHH3MOB B Ce- 


Bepo-3anaqHOM palioHe Uep- 


Crow, | P2T- | MHKPOOP-|] Goo, | Mukpoop-| PuTo- = Horo ‘Mops KONeOneTcA oT 14 
x NWaANKTOH TaHH3MbI nr TaHH3Mbl NWIaHKTOH TbIC. pi(e) 495 TIC. ea? Han6bouee 
ek MIPES Mire Mr|M? yacto oT 100 Thc. yo 300 Tuc. 


OaxtepuH Ha 1 Ma. Han6omb- 
IWHe KOJIHYECTBA OTMEUCHEI B 
0—25 36 242 0—100 24 116 BePpXHHX TOPH30HTaX— OT O no 
25 M,C MaKCHMYMOM B cyloe mle- 
penajla Temnepatyp. Pacnpee- 
JICHHe MAK POOpraHH3MOB 10 Fro-| 
PH30HTaM (lpHYPOUCHHOCTH OCHOBHOM MaCCbI K CJIOIO AKTHBHOFO (borocuuTesa F 
yMeHbIUeHHe UX KOJIMYeCTBAa C rIyOMHOH) OTparKaeT XapakTep BepTHKaJIbHOrG 
paciipeyeeHua uTOMMaHKTOHa KaK HCTOUHMKA NMTaTeIbHbIX OPraHHuecKHxX 
BEILeCTB jis MHKPOOPraHU3MOB HM TeM CaMbIM CBUJeTeABCTByeT O TeTepoTpor|,, 
HoH mpHpose nocmeqHUX. thy 

Cpequne BesIMUMHEI Onomacch Wa coeB O—25, O—50, O—100 u O—200 a 
B UepHoM Mope TakxKe CBHJCTEIbCTBYIOT O IIPHYPOYeCHHOCTH OCHOBHOM MaccB i 
MHKPOOPpraHH3MOB K BEPXHHM CJOAM TOJIMMHOH 25—50 M u oO NaweHun MUKpOG) 
HOrO HaceleHuA C rayOuHoH. Takyio %e KapruHy Ha6wogxama H. B. Mopo3osa 
Boganuykan ('8) B pacnpeqemeHuu Ouomaccbl dbuTonsaHKTOHaA B 3aBHCHMOCTE 
OT TvlyOHHbI B OTKPBITBIX uacTax UepHoro Mops mo paspesy Anta—Baryme 
B ceHTs6pe 1946 u 1948 rr. en 
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0—50 32 178 ||O—200 19 3h) 


Ilo scemy UepHomy mopio B caoax 0—50 n 0—200 m 6uomacca dbuTonmanK- 
TOHAa cocTaBiaeT 3,6 H 4,8 MIH. TOHH, a 6uomacca MHKPOOpraHH3MoB, COOTBET- 
cTBeHHO, O,7 Hu 1,3 MJIH. TOHH. 

Ha xapte (puc. 1) nokasaHa cpeqHaa Ovomacca MukpoopraHu3Mmos B | Ma 
B cioe O—10 M B pasmuuHbIx palionax Uepnoro mops. HanOombume Beruunnl 


Puc. 1. Buomacca MMKpOOpraHH3MOB B KHCJOpOAHO 30ne B pasMM4HbIX 

pationax UepHoro Mops Mo MaHHbIM xKcHequNMK: @ — nIOHb 1950 r., 6 — 

deppamb 1951 1r., 6—apsryct 1954 r.,2— neka6pp 1952 r. Cpegnaa 
Ovomacca, mr/M? 


e | B xkueu. B ‘ 
Rett eas eg Ea til hain ie Sin au DE Cae once, teas ee eee 
Cepepo-3anafHadw YacTb 

1 54 AS eae ay 18 14 42 23 
2 02 50 | 9 iy) AW 15 37 38 
3 46 43 10 10 — 16 50 26 
4 75 73 14 10 9 la 44 37 
4) 45 32 12 16 13 4 52 45 
6 16 16 13 19 17 19 48 39 
il ug 18 

IlenTpambuHasd H BOCTOYHAA WACTh 
20 60 46 ] 23 20 il] 33 AUT, 
PML 8 We 1 25 33 IV 38 22 
22 25 23 2 7a 43 Vv 24 14 
23 43 36 3 16 24 VI 62 24 
24 82 71 4 23 24 Vil 50 16 
29 80 80 Il 24 22; 
26 69 66 5 9 13 

6 4 8 


Yuomaccpl (or 37 no 80 mr/m®) ormeyaloTca Ha CTaHWMAX, PACNOMOAKCHHEIX B IPH 
}ecrpoBcKoM uM IIpHAyHalickoM pavioHax H B CeBepHOM yIvly ceBepo-3anaqHon 
actu UepHoro mops, rye CKa3blBaeTcH peuHolt crox. Ho ye B 20—22 muuax: 
ir ycrpes JInectpa u JlyHaa Ouomacca MUKPOOpraHH3MOB 3aMe€THO YMCHbIIAaeTCA’ 
8-23 mr/M?). Hago oTMeTHTb, 4TO TIyOUHa OOJIbIIMHCTBa CTAaHUMH CeBepo-3a-. 
Hanuoro pafiona coctaBiana 15—68 M uM TOJIbKO B ABYX CulyYaAx NpeBbiilana 
'8 vm. B sBocrounol uacrn UepHoro MopaA TOYTH BCe CTAHIMM, pacnonarasucy, 
lan rayOunamu cppiue 200 mM. Tem He MeHee, cpeqHast Ovomacca MUKpoOoB Ha 
)hax CTAHUMAX BbIpaxKalacb BeMYMHAaMM MPpMMepHo TOPO %Ke NopAAKA, YTO HW Ha 


1318p 


MeJIKOBOJIHBIX CTAHIMAX CeBepo-3analHOro pavoHa He TOJIbKO B CJIO€ 0—10 m 
(or 2 x0 63 mr/m?), Ho u B canoe O—200 m (or 8 no 24 mr/M?®). 

B wexurpapuon (15) 1 BocrouHoli (pac. 2) wacTAx Uepnoro Mops cpeqHaa 
6uomacca MukKpoopraHu3MoB B | M® cos O—25 m KouleOalach NpHONM3UTeJIb- 
HO B TeX 2Ke Mmpegerax (oT 7 10 48 mr/m® u or 23 fo 64 mr/M®), YTO H B CeBepo- 


3anaquom patione (or 13 yo 46 mr/m®). Bce 9TO roBopuT O TOM, YTO OTKPbITHIC 
pationp! UepHoro Mops (Kucmopoy- 


Paccimonnue om Anime! (849) pyequga Has 30Ha) 0 MHKpOOHOH Macce 
2 38 5 180 240 305 567 _cuomacca = wemMoruM YCTYMaloT CeBepo-3a- 
flatHoli ero oOmactu, a UepHoe 
Mope B Ie/IOM 10 pasBHTHIO OaK- 
TepHaJIbHOH XKU3HH B CJIOAX aK- 
TUBHOrO (borocuHTesa (TaO. 2) B 
pame cmyyaep He ycTynaeT cpe- 
HeMy HW loxHOMy Kacnuto ('?). 

Ha ocHoBaHHM Halwux pacde- 
TOB CpeHel UHCJICHHOCTH MUKPO- 
opraHu3mMop (Bcero 267 1po6) B 
Puc. 2. Cpequaa mo ctoamM BOs ‘OHOMacca MHK- KucOpozHOK 30He UepHoro Mops 
poopranu3M0B B BOCTONHOM osoBuHe UepHoro 0 paloHam (IleHTpaJIbHbIM 87 THC 

LE eS BocTouHpli — 100 ThiIc., ceBepo- 
sanalupl 184 Tic. KmeToxk B | Ma) 


MO2XKHO IIPHHATH, YTO CpesHee UHCIO MUKPOOHEIX (opm B coe O—200 m cocTaB- | 


asaer 100 THIc. KeTOK B | ma (6uvomacca cooTBeTcTBeHHO 20 mr/m?). Torga o6masa 
6voMacca MUKpoopraHu3Mos B coe O—200 M BEIpasuTca BeuMunHOH 1,3 MH. T*, 


Tao au mae 


CpequAd OvomMacca MHKPOOpraHvH3MOB B COAX BOI 


O—25 u 0O—50 m B UepHom mope 

Cuno 0—25 m Cro 0—50 um 

aaa 6u0- 6 
3pe3bl uucao|4ucno |mac- |yucno|uneno| CHO- 
CT, | Mpoo) || ‘cay || cas) jpoo Macca 
Mr} M> ME/M 
CeBepo-3ananubi pation A236 26nd ey 
Auta -— 60 musp ; (Sy I) te | As |) 2 || BR 
Huta — Barymu ON 836 (EN 335) |) SP 

Cpemuee mo Bcem craH- 

ILHAM Zo a | Ol gh ZO nee See 


T. €, SHAUMTEbHO MeHbINeH, YeM 0 Bogannukomy (15 man. tT ()) u Jauxo 


(13,5 mau. T (°)). 

CieOBaTeIbHO, B KUCOpOHOH 30He UepHoro Mops GaKrepnauibHad XKH3Hb 
pa3BHTa NIpHMepHO B TOM Ke CTeleHH, YTO HM B CeBepHOM u 1OxKHOM Kacnun 
rye oOmad Onomacca MukKpoopraHu3MoB paBua 1,6 MaH. T mpH OObeme BONbI 
B 77 000 xm® (?). 

Vcxoya us cpequelt Onomaccbl MUKpOOpraHH3MoB B CepOBOJOPOAHOH o6w1a- 


3 (14 ‘ 
cru (40 mr/m® (4) ) u o6pema cepoBogoposHEx rny6uH (430 830 Km, (*) ), oOmrasy 
OvoMacca MUKPOOpraHH3MOB B CepoBOJOposHol OOMacTH COCcTAaBUT 17,2 MAH. T.. 
OTO 3HauNT, YTO 43 OOMel MaccbI 2KHBOrO BeeCTBAa B UepHom Mope Ha Jomo 


MMKPOOpraHu3BOB MpHxosuTca upwmMepHo 20—25%. Ws npupeyenuprx HeKe 

AaHHBIX BUTHO TakxKe, YTO OMOMacca MHKPOOPraHH3MOB B KUCMOpo_HO! sone 
* OGbem KucAOpogzHOf sonEr Uepxoro Mops” pasen 67 000 xm? (8), 
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UepHoro Mops cocTaBuseT IpHMepHo 4eTBepTyio YacTb OT OMoMaccH PuTounanK- 
TOHa (Ta6u. 3). 
Ta6ouanna 3 


PacmipegesieHue MaccbI 2%xMBOrO BemjecTBa B UepHom mMope 
TO OTJ€/bHbIM rpyiiaM OpraHu3MoB 


Buomacca, MctTounuku 
MJIH. T 
| Muxpoopranuampl (coh O—200 mM). . 2 2. ARS Co6cts., (18,5) 
Muxpoopranuampl (cow 200—2000 mM) .........., NG z (18,5) 
@MutonmaHKTou (cnow# O—200 mM)... ...... sah ite ea 4,8 (48) 
iMoonsauxron (cnoh O—100 M). . . 6. ww er 44 (17) 
| EPMTOCEN TOC MAKDOOUTET WP tae OF: aa lets ea Ae. A 20 (3 ) 
SGC CHTOCR Nata! Sn Pa retwel. eh eens yc be oo Fe 15—30 (3 ) 
SRG Sate ag pe ecole CORSE eet My En Ee 2 mee. a Cl (5 ) 
| GiGiregi nse SR Behe A A veh eat ie he Maia te 0,005 
O6uraa 6HoMacca *%uMBorO BemlecTBa ....... : 7o—90 


| CpapHenve unceHHOCTH H OMOMaCCbI MUKPOOpraHH3MOB B pa3sJIMUHbIX Mop- 
| CKMX Bofoemax (*, #, **%) moKa3piBaeT, uro UepHoe Mope HO MMOTHOCTH MUK- 
|| poOHoro HaceleHua He ycrynaer CpeqHemy u ]OxHomy Kacnmio u mpeBocxo,UT 
|| PAX APyrux MopcKuX BOOeMOB. 


Cepactonoybekad OnOOrMuecKad CTaHUHA Tlocrynuno 
Axayemuu HayK CCCP 23 1V 1956 
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Hloxnane Akagemun Hayk CCCP 
1957. Tom 115, Ne 1 


@H3HONOTHA PACTEHHH 


B. 1. JAQbIKHH, C. A. CTAHKO, Fr. C. FOPBYHOBA u 3. C. APYMHOBA 


OB YCBOEHWH CBETA PACTEHHAMHM B AKYTCKE MW THKCH 


(ITpedcmaeaneno axademurom A. JI. Kypcanosoim 29 IV 1957) 


Vines «onruueckoli mpucnoco6IsemMocTu» pacTeHuit, BbIyBuHyTaa K. A. Tu- 
MUPSASCBbIM, NOMTBepxKeHHad WH paspaOaTbIBaeMax, B YaCTHOCTH, acTpoOota- 
HuKon (7,°), TOcTyxKusIa MCXOQHIM MOMCHTOM JIA OpraHH3sallMu HW OCYLIeCcTBJIe- 
HMA MCCeOBAaHHH ONTHYeECKMX CBOHCTB PaCTeHHH, MpOMspacTarollux B pa3- 
JIMUHBIX TeMMepaTYPHbIX YCJIOBHAX BO3AYXa HW TMOUBbI C WebIO YCTaHOBJIEHHA 
3AKOHOMEPHOCTH B BOCIIPHATHH CBeTa paCTeCHHAMH, BOCIHTHIBACMbIMH TIP pesKo 
OTJIMUAIOMIMXCA BHELIHAX YCJIOBHAX. 

UcceqoBaHua ONTHYeCKHX CBOHCTB pacTeHHlt ObIIM OCYyLeCTBIeHbI B SkyT- 
cke (62° c. mw.) uw Tuxcu (71,6° c. m.). Tloroqupie yenonua O60HX MYHKTOB Xa- 
PpakTepH3yIOTCA CueyIOUMMU WaHHbimMu (Tabs. 1). 


PivOenw way o 


Tloroqupie ycnopua B AKyTcke u TukcH B feHb uccemoBaHHit 


TemnepaTypa nouBbl (B °C) Ha pa3an4- 


Cpequecy Tou- HBIX PuryOHHax OrHocur. 
Had TemMMepa- ee eee eee eee 2 
rypa Bosmyxa cad BJlaxKHOCTb 
re) HOCTE 5 cm | 10 cm | 45 cm | 20 cm PA AS! 
NOUBBI 
AkytcK 17,9 18,0 | 48,3] 47,3 | 16,8) 46,2] 57,4 
TuKkcn Onell one | Deh) Ah 2 ile En 


Ontuyeckue cCBOHCTBa pacTeHHii UucCCeAOBaTIHCb MeTOJOM OTHOCHTeJIBHOM 
CMeKTOPOTOMeTPHU C IIPHMeHeHHeM NoOeBOrO KBaplleBoro cneKTporpatba KOH- 
cTpykunn T. A. Tuxopa c pa3pemiatomel cperocuo 1 : 20 u muHelinon znc- 
nepcuel B oGsacTu manu Ku H 11,3 mp/uu. Tlomp30panncb naactunKamn [a- 
HuHppa mpouspozctBa HKU u infrarot Platten 850 Rapid nponssogcrsa 
Agfa, uro no3BomMo ucceqOBaTb CMeKTpasIbHyIO OONacTb B HHTepBasie Ah 
300—850 mv. Cnektporpadupopanue pacTeHult MpOusBOANJOCb B eCTECTBEHHBIX 
yYCJIOBHAX MX MpOuspacTaHuA pu Oe3s0Osa4uHOM HeOe B MOMeHT HaMBBICIIerO 


NOJOAECHUA COHIa Has TOPH3OHTOM c SKCHO3sHUHeH B 10 cex. [JmacruHKu mpo- 


ABIAJIMCb B CTaHapTHbIX YCJIOBHAX MeTOJITHAPOXHHOHOBBIM MpOABHTEeJIeM. 
Ha llowy4eHHbIx HeraTHBaXx pasMellaIMCb CNeKTPbl OTPaxkeHUsA U MponycKaHHA 


pacrenun, a TakeKe ONTHYeECKAA lWikaJla, ClyxKallanA MA NepeBofla MJIOTHOCTH ~ 


movepHeHHA B ApKkocTb. B kayecTBe sTaloHa ynoTpeOAacb MaTOBad OapuTo- 
Bad IJlaCTHHKa, CUMTAIOINAaACA UJleaIbHbIM PaCCeHBaTeJIeM CBeETOBbIX yell. 

OOpa6orka HeraTHBOB MpoMsBosusacb Ha MuKpotboTomerpe M®-2 p 60 yua- 
cTKaxX CnekTpa: yepe3s Kawyple 10 Mp B OOnacTH AA 300—600 un 700—850 mp 
M yepes Kaxipie 5 Mp B OOmacTH AX 600—700 mp. SaTem no mwkane BEIuepun- 


BaJINCh KapakTepHcTHyecKuHe KDHBBIe JIA Kaxk on AJIMHbI BOJIHbI, TO KOTOPbIM | 


190 


ae 


MIpeWeMAIMCh MOrapHpMbl APKOCTH OTPaxkeHNA M Mponyckanua pacreuuil, 
epeBOAMMBIe MOTOM B KOS@PPHIMeHTHI APKOCTH. 

Ha puc. 1 Bocnponspexenbl nowyueHHbIe TakKUM OOpa3oM KpHBbIe OTPaxkeHua, 
ponyckaHuA WM NOPOWeHHA COHeEYHOK SHepruH pacTeHusmu pemuca B TuKcu 
1 fikyTcke. Bo Bcex Tpex cilyuaax (oTpaxkenue, mponycKanue Hu normomeHne) 
pTMevaeTCA OoMbIIOe Pas/IMUMe B ONTHYeCKHX CBOHCTBaX peluca, Mpouspactato- 
ijero B SikyTcKe HB TuKcn. 
|| Kpupaa oT pa xX eH HS COmHeUHEIX sy4eli pequcom B SkyTcKe BO BCeM 
JHCCJICMOBAHHOM HHTepBale BOJIH HeT BbIe aHalorM4uHoOl KpHBoH us TuKcn, 
HITO CBHJETeILCTByeT O Ooee SHEprH4yHOM OTOpacbIBaHHH SHepruM pacTeHuAMH 
Axytcke, re OHH HaxoMaTcA B GOowee 
DIAPOMPHATHbIX TeMM€paTYPHBIX  ycCJo- 
BMAX. OcOOeCHHO 3HaAYHTeAbHO pacxoaTca 
IKPHBbIe OTPaxKeHHA B 30H JWIMHHBIX yJIb- 
pacduoserosbix myselt (300—350 muy), 3e- 
meHbIx (S00—550° mv), KpacHpix (680— 
750 mp) wu uncdpakpacHprx (>800 my). 
Hick OUeHHe COCTABJIACT JIMMIb OfHa y3kaH 400 600 800 mye 
[t010ca ClieKTpa B 30He i 660 Mu, re BemH- 
'M#Ha OTpaxKeHHA THKCHHCKHM pacTeHHem 
f€CKOJIbKO TIPeBbICHJIa OTpaxKeHue pac- 
(CHUA SAKYTCKOrO. 
| KpuBat nponycKaHUaA comHed- 
OH SHeEprMn JMCTbAMM pacTeHHh Wkyt- 
iWKa TaKxKe TOUTH Ha BCeM MpOoTAKeHHH 
|EeT BbILe COOTBETCTBYIOINeH KPHBOL pac- 
(eHuii u3 Tuxcu. Han6onee 3HaunTembHOe 
a3JIH4ve B CTeMeHH [ponycKaHuA Jy4Hc- 
(Oo «= SHeEpruuH HaOsOfaeTCH B  30HE 
JIMHHBIX YJIbTPavOJIETOBBIX, 3€JICHbIX, 
KKeJITBIX HM OpaHxKeBbIx wyuelt. VcKsmo- 
eHve 3/leCb Tak»Ke COCTaBAeT y3Kkaa 
foloca KpacHbix myyel (650—660 mp), 


2 400 600 ~ 600 
30He KOTOPOH MponyckaHue y THKCHHCKUX Fite A: ergs 


yacTeHHii MpeBLICHO MporycKaHHe y pac- 
kennii akytckux. B nan6onee anHHopos- Puc. 1. Kpuspie orpaxenna (1), mpony- 


i | 


|| 55 ~ ckaHusa (//) uw normomenua (///) comHey- 
MOBO YaCTH KpacHBIX My4eH CNEKTPa MPO- joH sneprun pacrenuaMH pequca B 


jlycKaHve 3HeprHH pacteHuamu SKkyTcKa Sxyrexe (/) u Tuxeu (2) 

\HOBa 3HaAYMTebHO MpeBOCXOAUT 3TOT M0- 

a3aTeIb y pacteHul Tuxcu. To xe Ha6mlojqaeTcaA M B MN(pakpacnok yacru 
ekTpa. 

Hau6osee uHTepecHad KapTHHa OOHapyxHBaeTCA IIpH paccMOTpeHHH KpH- 
BIX NOPATOMC€HHA MYYMCTOH sHepruu pacTeHuaMH M3 SIKyTCKa u TuKcu. 
OUTH BO BCeM MCCJIeJOBAaHHOM J[Hallo30He BOJIH pacTeHua SlkyTCKa MorJoulawrT 
AaUMTeJIbHO MeHbUe COHeEYHOM 9Hepruu, uem pacTrenua Tuxkcu. Ilocnequue 
'| uHTepBasie 4 300—500 mp. norsomaroT 90% najaiouled Ha HUX payualun. 
Jlaxe 3emeHad vacTb CeKTpa pacreHuamu TuKcu norsomuaetca Ha 70—80°/). 
|)paH>KeBO-KpacHad YuacTb cieKTpa mormomjaetca Ha 80—90°/,. Oco6o cnegzyer 
WTMETHTb BbICOKYIO CTeMeHb NOPJIOMeCHHA WasIeKHUX KpaCHbIX JyyeH uM OM KHeL 
yucbpak pacuoilt paqualuu, CuHTaloueHcaA aOuoTuyeckoH (7). 
|| Kpupaa morjomenua pacTenuamu pequca B SiKyTCKe UMeeT XapakTepHblll 
WaKCHMyM B CHHe-(HOMeTOBOH YaCTH CIeKTpa, OTYCTJMBbI NpOBa B OOacTH 
JICHbIX JIy4eli H HOBOe HapacTaHHe B XKeJITbIX, OPAHXKeBbIX MU KPAaCHBIX Jyyax 
|| Makcumymom (94°/,) mp 4 660 mp u 3aTeM peskoe MageHHe AO Hy Cpa3sy xe 
upegenamu A 700 mp. 

HanG6oslee cyllecTBeHHBIM H3 STHX JaHHbIX, Ha Halll BSPIA, ABJIACTCA 3Ha- 
TeJIbHO 6OuIbIUee CyYMMapHoe MOOMeHHe SHEP COJIHEUHDIX Myuelt pacte- 
amu THKCH, 10 CpaBHeHwio Cc pacTeHHaAMH SIKYTCKa, CBMJeTebCTBytoNlLee 
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o myumel yTHIM3alMH COMHeYHOH SHEP PacTeHHAMH, MpOW3pacTaloulMMy, — 


B XKECTKUX TeMMepaTYPHBIX YCOBUAX OKpy2Katollero Bosyxa HM moO4uBbI. Ha- 
NpaumMBaeTca BbIBO O KOMIe€HCaHH HeMocTaroulero WIA HOPMaJIbHOrO PasBUTHA 


pacrenHuli Tenia (4M Apyrux opm sHeprun) 3a CueT Oosee BEICOKOTO KoIpu- — 


IMeHTAa MCHOMb30BaHHA JYYMCTOH 9HeprHu. OcyulecTBIAeTCA 9TO Yepes ONTH- 
yYeCKYy!0 TIpHCMocoG/IeHHOCTb JIMCTOBOrO, TOUHee, MMrMeHTHOTO alllapaTa pa- 
CTeHHA. 

AuaJlorMunble 10 XapakTepy KPHBbI€ HCHOMb30BAHUA CBeTa NOJYYeHbI HAMM 
M Mp UCCeEOBAHMM ONTHYeCKUX CBOHCTB pacTeHHH, BbIPallMBaeMbIX B HCKYC- 
CTBCHHBIX YCJIOBHAX C OXJIax%KTCHHeM NOJ3CMHBIX OpraHOB y OAHOM YacTH pa- 
cTeHHH. 


KaxkeTcad BepOATHBIM, UTO TepecTpolika OHOXHMHYECKUX NPOWeccoB BHYTPH ~ 


pacreHul, HacTyMatomlad BCJIeqCTBHe BO3eHCTBHA HU3KOH BHeUIHeH Temme- 
paTypbl HW COmpoBoxkaoulaacd U3Me- 
HeHHeM MHFMeHTHOrO alimapaTa, NO3Bo- 
O6pa3soBaHHe cyxOro BellecTBa pacTeHHAMH JIAeT TIOJIHEe UCHOMb30BATb SHEPTHIO- 


eal Opiaver aan 


2 ’ 
pequca B AkytcKe u TuKcu (BcpenHeMBT/M* — coqHia. Moker ObITb 3Ta 3HEprusd U OGe- 


3a CYTKH 
y ) CHeEYMBaeT PaCTeEHHAM BOSMOXMHOCTH IlOr- 


JOWaTb Bary, a TakKe NHTATCIbHbIC 


6e3 OTTO- i ° 
ca’ | pemects | yo bance" —-remuepatyponi (*). 


KHX XapaKTepHCTHK pacTeHHH pejuca 
AkyTcK 8,2 Ney.) PE B SikyTcke H THKCH MBI IpoMsBeuH yueT 
acCHMHJIALWOHHOU CATCJIBHOCTH STHX 
TuKcu ileaya dls 26,0 39,5 & m 

} 2KE PaCTeHHH. AccuMHIALHA Olp ele A— 
JaCb Me€TOXOM IIOJIOBHHOK. Oxa3aJlocb, 


Hapsny c uccmeqoBaHvem onTHyec-. 


Cyx. sem.| Oprox |Cyx- Bem.  BeNLECTBA H3 MOUBbI, C BECbMa HH3SKOH | 


4TO CYTOUHBI BbIXOM CYXOro BellecTBa y pacTeHuli Tukcu Oosee, uem B owToOpa 


pasa, lpeBbliuaeT BbIXOA y pacreHut SkytcKka (Tad. 2). 

M. H. Touuapuxk (°) Takxe O6HapyxXHJI BbICOKYIO HHTCHCHBHOCTb OTOCHH- 
Te3a HM HEKOTOPBIX Apyrux OMOXHMNYeCKUX MpoleccoB y KapTodeiA HU KalycThe 
B Sallouispbe H OOBACHH 9TO OOJbIIMM «HallpsaAxKeHHEM CBeTOBOFO IMTaHHA». 

IIpupjeyenne cnekTporpaduyeckoro MeToJa HW H3yyeHHe ONTHYeCKOH MpH- 
CNOCOOJIEHHOCTH pacTeHHH NO3BOMNO paciiudpoBaTb 9TO HaMpsA»xKeHHe CBeTO- 
BOrO IIMTaHHA HM YCTAHOBHT Coulee NOMHOe HCHOMb3OBaHNe pacreHuamu Kpaii- 


Hero Cepepa 9HeprHy COuIHeYHOrO sya, B TOM 4MCuIe ero HHPpakpacHoi YacTu.. 


AkyTcKHi dusHar Tlocrynuso 
Axkajlemuu HayK CCCP 10 XII 1956 


WMTHPOBAHHAA JIMTEPATYPA 
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pee he as Jat a We oe He Oco6OeHHOCcTH MOBeeHHA pacTeHuli Ha XOMOZHbIX MOUBAaX, 
30. : eee : OHUapH kK, BuoxumMua m1020B U fi ; 

Vian. AH CCCP, 1955. > Sate a 
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Hoxnage Akagemun nayx CCCP 
1957. Tom 115, Ne 1 


MOP®OJOLH 1 


B. H. CTPEJIKOBCKHU 


O PEKANUTYJALMH NOAOPJOBOK CKJIAQKM B OHTOPEHE3E 
OCETPA (ACIPENSER GULDENSTADTI) 


(I]pedcmasaeno axademuxom H. H. Il maaveaysenom 15 III 1957) 


OHMM 3 BaxkHeHWMX CHCTeMaTMUeCKHX IIPpH3HaKOB, XapaKTepH3YIOULHx 
pod Huso u ormmuatommx ero of poga Acipenser, aBiaeTcaA KOxKHaA CKalKa, 
|| CBASbIBaIOM aA *KaOepHble MepevuOHKH MH CBOGOAHO HaBHCalollad Hall MexKxKaGep- 
HbIM IIPOMexXYTKOM. Y Bcex %Ke npescTaBuTesel poya Acipenser Bo B3pocs0M 
| COCTOAHHM 9Ta CKJIaKa OTCYTCTByeT, H 2XKaOepHble NepenOHKH MpupactTaiwrT 
| HeNOcpeCTBeHHO K Mex 2KaOepHOMy TIpoMexyTKy (?). 

OnHako IIpH W38y4eHHH HaMH pa3sBUTHMA oceTpa OblIO yCTaHOBJeHO, UTO 
|B OHTOreHe3e STOFO Bua Taka CKJlayKa OOpasyeTca, XOTA H He COXpaHsAeTcA 
|| OcTaTOUHO JouITO MH pelyuupyercs. 
Hactosnjee coo6ujenne HM MOcBAIaeTcA pa3s6opy pa3BHTHA 9TOrO opraHa 
B OHTOreHese C 3aJlauelH, 10 BO3MOXKHOCTH, BbIACHHTb IIPHUMHbI ero MOABJe- 
HHA WM MCUe3HOBeHHA. . 

MarepuasioM JIA MCCIeOBaHUA TOCAYXKUIM JIMYMHKM OCeTpa HM CeBpIOrH 
BCeX CTaHH Pa3BHTHA BIWIOTh WO MecAYHOrO BO3pacTa, COOpaHHble Ha pblOo- 
BOJHOH CTaHUMH Ha p. Kype. 

Kak yxKe 6bIIO0 OTMe¥eHO, Y OeyrH KOKHAA CKaKa TeCHO CBA3aHa C Ka- 
OepHBIMH, a TOUHEe C ONEPKYJIAPHBIMH MepenmoHKaMH, MOsTOMY pa3sOop ee OHTO- 
||reHe3sa jryumie BCero HauaTb CO BpeMeHH Hauasla (opMHpoOBaHHA xXadepHor 
|| KPbILUKH. 
| )Ka6epHas Kpbllka epBOHauaJIbHO BOSHHKaeT Kak TIpoctad CKJlayKa KOH, 
KoTOpad ObICTpO pacTeT B KayJaJIbHO-BCHTPaJIbHOM HallpaBJeHHu, MOCTeMeHHO 
||3aKpbIBad BbICTYMalollMe Hapyxy 2wadepHble senecTKH. OAHOBPeMeHHO BHHS3 HU 
|| MeWaIbHO pa3pacTaeTca H HepBad *KaOepHad web. Mexyy HH2KHHMH OKOH- 
| WaHuAmu 2xaOepHbIXx Weel MpaBol H JeBOl CTOPOHbI BCA BeHTPaJIbHaA YacTb Te- 
}\Jla (ropsio) 3aHaATa MexoKaGepHbIM MpoMexkyTKOM. MemKaOepHblli MpOMexKyTOK, 
|| ObIBINMH BHaYase JOBObHO WHpOKUM (puc. 1), B Mpolecce OHTOreHe3a, NO Mepe 
|| IIPOABUXKeHHA BHUS 2%KaGepHbIX Wesel, CTAHOBHTCA BCe yxKe HM y2Ke. SaTeM Me- 
|2KLY BeHTPaJIbHBIMH OKOHYAHMAMM YAaOePHbIX KPBILeK, MONepeK CHJIbHO Cy- 
|| supmeroca MexkxKaSepHoro NpPOMExXyTKa, OOpasyeTca HeOOJbUIOH KOKHIM Ba- 
UK, OTTpaHuyeHHblit K3aqu Hersry6oKoh OoposzKol. IlosqHee 9sToT BaJIMK 0- 
cTeneHHO paspacTaerca 10 HalpaBJeHHIO K3aM HM IpHHUMaeT Popmy HeOoubUON 
\iKOXKHOM CKaqoukH, KOTOpad He MpHpacTaeT K Mex2KaOepHOMy IIpOMexyTKy, 
a cBOOOHO HaBucaeT Hall HUM. B 3TO BPCMA MOXKHO 3aMeTHTb Ha BeHTPaJIbHbIX 
\ikpaax 2«aOepHbIX KPbIWeK y3KHe, NpospayHble, I/laCTHYHbIe MOMOCKH KOXH, 
|| npeacrapasrompe co6oli 3a4aTKH xaOepHbIx nepenouoK. [loceqHne ycueHHo 
||paspacraroTca, OCOOeHHO B MeHaJIbHOM HallpaBJICHHH, TaK YTO B KOHI€ KOHILOB 
| Waxke MepeKpbIBaloT pyr Apyra, NOJIHOCTHIO 3aKPbIBad IPH STOM BECb MCHOKA- 
OepHbI npomexyToK (puc. 2). Ha sto cTaquu ykasaHHble OpraHbl JocTuraror 
cpoero Hav6ombuero OTHOCHTebHOro pasBuTua. Ho yxe Ha Nocmelyiouux 
MicTauaX KOXKHAaA CKJIaKa MOCTeMeHHO OTHOCHTEJIbHO YMeHbIUaeTCA HM, HAKOHELL, 
|\COBepIuCHHO HcuesaeT; Ha ee MeCTe OCTACTCH JIMLb CMOPICHHbIM KOXKHbII BaJIUK 
\\(puc. 3). OHOBpeMeHHO 2aOepHble MepenOHKM Tak2Ke HaYMHaIOT OTHOCHTEbHO 
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‘YMeHbUIaTbCA B PasMepax H MOCTeMeHHO PpaCXOAUTbCA, OOHaKad MexK2xKaOepHbIA 
MpOMexKYTOK. 

Takum 06pa30M O¥eBHIHO, UTO B OHTOFeHe3e OCeTPa NOABMAeTCA HEOOMbIUIAaA, 
CBOOORHO HaBucalomlad Hal, MexoKaOepHbIM MPpOMe%KYTKOM KOXKHAA CKJalKa. 
TlospaseTca OHA Y JIMUHHOK C ellie He pe30pOHUpOBaBIIMMCA XKeJITOUHBIM MELIKOM, 
WocTuraeT MaKcHMasIbHoro pa3BuTHA y 12-cyTOUHbIX JMYMHOK HM yxKe K MeCAY- 
HOMY BOSpacTY MOJHOCTHIO uCUesaeT. OOPas0BaHNe Taka Ke CKayKu HaOJI0- 


Puc. 4 Puc. 2 


Puc. 1. JImunuKa ocetpa Ha cTraqun (opMHpoBaHHA Mex2KaOepHoro mpomMexyrTkKa (np) 
Puc. 2. JImunHKa oceTpa co cbopMHpoBaHHONM NOATOpMOBOK CKaLKOH: c — NOZrOpsOBad KOMKHAaA 
cKaiKa, Np — Mex2xKaOSepHbIH MpOMexKYTOK, Of — ONePKyJAPHble MepenoHKH 


WaeTCA WM B OHTOFeHese CeBPIOrN, HO, B OTMIMUME OT OCeTPa, OHA ropa3O MeHbIe, 
a *aOepHble MepeMOHKN Tak2xKe He JOCTHFalOT TaKOrO Ppa3BHTHA HM HHKOra He 
NepeKpbIBaloT pyr Apyra. 

Jlia Toro uToObI BCKPITh MPHUHHEI NOABCHUA B OHTOFeHese OCeTPa KOX- 
HOW CKJaKN, HaBHCaloMlel Hall MexkxKAGCPHbIM MPOMeKYTKOM, HaM HeOOXOAMMO 
mpekye BCero BbISCHHTb Mopdouornueckoe HW PYHKUHOHAbHOe 3HAueHHe ITOH 
CklaqKH y (OpM, KOTOpbIe OOslalaloT e1O B TeyeHHe BCelt 2XU3HH. Jia STOFO 
HaMU HMCCleqoBana HeOoubilad GemyxKa (a1. 11 cm). 

Koxwxnas cKlayqKa, HaBucalollad Hal MeXOKAOePHLIM IPOMeEXYTKOM Geyru, 
TeCHO CBA3aHa c (yHKuMeli Bcero BuCcllepawbHoro annapata. M3yuenue ee 


aHaTOMUUeCKOrO CTPOCHHA MOKA3bIBaeT, UTO B Hel 3asleraeT MBIIWa, YYACTBY}O~ | 


Wad B 3aKPbIBAHHM WKaOepHO KPbILIKH — BeHTPaJIbHbIM MOBePXHOCTHHIM CKH- 
MaTeb (m. constrictor superficialis). Stor mycky umeer X-o6pasuyr1o dbopmy, 
pacnosoxKeH Monepek ropJia, Haserad CHU3Y CBOeH WeCHTPabHOM UaCTbIO Ha BeH- 
TPaJIbHY!0 OOJIaCTh BUCIepabHOro annapata — Konyay (copula). Kon Mpiu- 
ItbI PaCWICHeHbI Ha NepeyqHue MW 3aHve NOpPUMH; NepelHne MpUuKpelnsAwTcA K 
NOCTOPOUTAMbHBIM YrJlaM MOKPOBHBIX KocTel Yepena. SaqHue *Ke NOPUMH HampaB- 
AAIOTCA JOPCO-KayaJIbHO MW MIPUKpelJAloTCA K 2XaOepHbIM KPbIUKaM. Saquuit 
Kpal WeHTpasbHoll YacTH MYyCKYJIa PaCHOMOKeH BHYTPH KOXRHOM CKAaLKU, KO- 
TOpax, TAKHM OOpa30M, BOBJeKaeTCA B paOoTy KaOepHbIX KPbILMIeK HM BCero BUC- 
WlepaibHoro annapata. JIMHHA 3aHel TpaHHIIbl BCeM MbILIMbI, BKIOUaA HU 3az- 
HiOlO €€ NOPMIO, AyrooOpa3Ho M3OrHyTa, YTO 38aBMCHT OT TOFO, ¥TO KoNywa 
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y Oey BHIIBHHYTa JaeKo Brepey, NO OTHOLIEHHIO K KOCTHBIM 9/IeMeHTaM 2Ka- 
| Oe€PHBIX KPbILUeK, K KOTOPbIM IIPHKpeMIAIOTCA 3aqHue NOP MBILMIIbI. CoBep- 
| WEHHO ONCBHAHO, YTO TaKOe NOMOAKeHNe NOBEPXHOCTHOTO CAKUMATEIA TPeOyer 
HaNM4UA KOXMKHOW CKaNKH, OCOGeHHO B COCTOAHMM COKpPalCHHA MbBILLIbI, Ip 
KOTOPOM ITIOCJIC¢HHAA HeCKOJIbKO BBINpAMJAeTCA. KomHad CKlayKa pu 9TOM 
1) eee NOJIOXKCHHE MBI. Y OceTpa KOMyJa He BbIABUHYTAa Tak Jlase- 
|KO Bnepe, B CHJIy 4ero yKa3aHHas MbIuItla 

fe OOpa3yer cTOMb KpyToro u3ru6a u 0- 
STOMY KOMKHAA CKJaKa y Hero oTcyrTcT- 
rByeT. 

YcraHossienHe Mopto-PyH#kuMoHabHOL 
(3ABMCHMOCTH KOXKHOH CKaKM OT B3aMMO- 
/OTHOWCHHA YacTeH BUCWepalbHOrTO anma- 
para nosBolmseT, Kak HaM KkKaxkeTca, 
BCKPbITh NPHUHHbI NOABIECHMA UM MOCeLy10- 
WoyeH peAyKUMM STOM CKJaKH B OHTOre- 
wHese OCeTpa. 

B ouTorenese ocerpa mpoucxozuT me- 
|pecTpolika cBa3elH BUCIlepasbHOrO arma- 
pata, B OCOGeHHOCTH SuIeMeHTOB TrHvouHO! 
HLYTH, BpesyJIbTaTe KOTOPOH KoMyuJla, CBA- 


WHbIX yr, HECKOJIbKO MepemerlaeTca Hasan, 
Wipacnoarascb MOUTH B OMHOH BepTHKaJIb- 
MOH IJIOCKOCTH C Me€CTOM MIPpHKpeleHua 
MOBeEPXHOCTHOrO CKHMATeEIA K 2WadepHbIM 
pbiuikaM. TakuM o6pa30M STOT MYyCKyJI He 
}oOOpasyeT CTOJIb CHIbHOrO AyrooOpa3Horo 
3ru6a, Kak y Oenyru. Pacnpsammenne jly- 
W MBIIWIMbI B XONe OHTOFeCHE3a HW BEMCT, TO Puc. 3. Manek ocetpa c peqyuHpoBaHHor 
auleMy MHeHHIO, K peAYKUMH KOXKHOH Nogropmosoh cKaqkol. OdosHayeHuaA 
Kla\KW Y JIMUMHOK OceTpa. Te 2Ke, HTO Ha puc. 2 
TloapeHue wu mocmemlyroulee ucue3HO- 
CHHe KOXKHOM HaXropsOBOK CKaqKM y oceTpa MpescTaBaseT coOoh peKann- 
ITYJIAWMIO, OTParxKalOllyio CTpoeHHe aHecTpabHbIX CbopM. OueBHaHO mpeyKH 
ISOBPeMEHHOPO OCeTpPa OONAaANaH TaKOM KOXKHOM CKIa,KOH HM BO B3POCJIOM CO- 
ICTOAHHH. 
Cuenyer o6paTuTb BHUMAaHHe UH elle Ha ONHO OOCTOATEIbCTBO, CBASAHHOE C I0- 
}sipleHHeM cKJIaKH B OHTOreHe3e oceTpa. Hale uccmeqoBaHve NOKa3biBaeT, ITO 
IMMaFHOCTHYeCKHE TPH3HaKH BSPOCJbIX MpescTaBuTerelH POOB OceTpoBbIx (*) 
€ NIPHrosHbI B MPHMeHeHHH K JIMYMHOUHBIM CTauaM. 


VUucrutyT 3000rHH Hoctymusto 
Axajemuu Hayk [Ppy3CCP 12 III 1957 


LMTHPOBAHHAA JIMTEPATYPA 
|| 1 JI. C. Bepr, Ppi6st mpecnpix sox, M., 1916. ? A. HW. Puus6ypr, Tp. Soon. 
Hfaucr. Asep6. hum. AH CCCP, 10 (1939). 
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QIQKCHEPHMEHTAJ BHAA MOPPOJIOLH #F . 


| 


WM. f. POFAJIb 


3HAYEHWE BAUTAMHHHbIX ®AKTOPOB NHTAHUA i 
B KOCTEBOCCTAHOBUTEJIBHbIX MPOWECCAX YEPETIA 


(ITpedcmaeaeno axademuxom E. H. [laeaoecxum 10 IX 1956) 


B HacTrosuleM HCCIeOBaHHH Mbl MpoOfoJKaeM H3YYeHHe POM OTeCJIbHbIX 
BeCLeCTB B MMULeEBOM palluouHe (°) JIA BOCCTAHOBJICHHA OObIUHO HepereHepHpyto- 
wel MOKPOBHOM KOCTHOM TKaHM CBOa Yepena y HEKOTOPbIX MJICKONMTAIOUIMX. 

B 9KCNepHMeHTAaJIbHOM MOpdosoruu WO HacTOAMero BpeMeHH OoJIbuIe OOpa- — 
WWaJIOcb BHAMaHUA Ha H3y4eHHe PHCTOTeHE3O0B HU MOPCoOJIOrMyeCKHX ipeBpallenue 
pH pereHepalluu, B MpoleccaxX HOBOOOpa30BaHHA OpraHOB HM BOCCTAHOBUTEJIb- 
Horo pocta. 

Eme U. Jlappun yka3piBasl Ha Ooubuoe 3HaYeHHe MMTAHHA JIA pocTa 4e- — 
pemHoro CKesleTa JOMaIlIHHX XKHBOTHBIX (?), HO H JO CHX NOp 3TH yKasaHHA HE 
IIPHMeHAJIMCh JIA Wee peryIMpOBaHHA pereHepalHOHHBIX IIpoleccoB H BOC- 
CTaHOBHTeIbHOrO pocta. 

JI. B. Tlomexaes (°, 4) oOpataer BHUMaHHe Ha OoubIIOe 3HadeHHe OOMeHA 
BeIeCTB B pereHepallMOHHbIX Tpoleccax H MOMYepKHBaeT, 4YTO Yepes OOMeH ~ 
BCILECTB MOXKHO H3Me€HHTb HM HalpaBJICHHe€ KOCTEBOCCTAHOBUTEJIBHbIX TIPOIec- | 
cop. HecoMHeHHO, UTO BOCCTAHOBUTEJIbHbIe IpOleccbl HAXOAATCA B 3ABHCHMOCTH 
OT Tula MHTaHHA. Oco6eHHo Oovibluoe 3HayeHHe B Mpomecce pereHepalluu KO- 
CTHOH TKaHH TpHHaexKHT OeKOBLIM, BHTAMHHHbIM H MMUHEePaJIbHbIM Be- | 
ULeCTBaM. 

Salauel HaCTOALLeErO HCCJIeAOBAaHHA ObIIO BLIACHeEHHe 3HAYCHHA Pa3JIMUHbIX 
NIMILeBbIX PalHOHOB HM COAepxXaHHA B HHX BHTAMHHOB HM MHMHePaJIbHbIX BeL[eCTB: 
WIA pereHepalMOHHbIX MpOWeCCOB KOCTHOH TKaHH MOKPOBHOrO yepena. 

OnbiTbl CTABHJIHCb Ha B3pOCJIbIX OeIbIX KPbICaXx. 

MetToyuka. ¥ Oembix Kpbic NOX S*PupHbIM HapKO3OM, B NOvTyaceneTuye- 
CKHX YCJIOBHAX, Mocwe yavleHuA WepcTH C MOOHOM NOBepXHOcTH u OOpaborKH , 
KOxKU 2% PacTBOPOM XJIOpHCTOrO aMMOHHA B 70° cHupTe MpousBosMsICA paspes. 
KOXKH HW HaHOCHJICA [epeKT ueTHIPeXyrosbHOH ChopMbI, pasmMepom 6 X 10 mM 
yepenHOH NOKPOBHOM KOCTH B JIOOHO-TeMeHHOM OG6NacTH. BainuaeHHaA KoCTOU- . 
Ka C BepXHeH HaJ{KOcTHHMeH ylasamacb. TBepaa MosroBasd o6o04Ka Wakusach , 
WM COxpaHsviachb. Kpas KoxKH PaHbl CKalblBasHCb U 3aluMBaluch 3—4 wenKo- 
BbIMH WIBaMH HW CMa3bIBaJIMCb HOAHOH HacTouKo. Ilocme okoHyaHHA ombita | 
(19—216—370 Heli) 2xuBOTHBIe 3a0nBaIHCb, YepeMHble KOCTH (PHKCHPOBaHCb | 
B 5—10% cbopmasune nin xnAKocTH LlenKepa c JoOaBsIeHHeM YKCYCHOIi KHCJOTHI,. 
AekaJIbuMHUpOBaIuCch 5% pactrBopom NaOH, saauBasiucb B napadun u Ha Mo- 
CJIOMHBIX Cpesax Kpacuuucb NO Mannopu, rematoKcuiMHom Kapaun umn Tait- | 
WeHTavHa, *KeJIe3HbIM TEMaTOKCHJIMHOM JIM TeMaJIAVYHOM C JOKPacKOli 903HHOM.. 

B kauecTBe HOPMaJIbHOrO MHMeBOFO PallMOHa HCMONb30BaHa Mueta Gewbix 
KPbIC, Ha KOTOPOM 9TH 2KHBOTHbIe OOBIYHO COfepKaTCA B BHBAPHAX, a HMCHHO:! 
xe6 Oerbiii 20 r, MOMOKO KOpOBbe WebHoe .20 r, opec — 3epxHo 10 r. , 

Ha 9TOM pallMoHe Cokep2KalUCb MOJOMbITHBIE H KOHTPOJIbHbIe XKMBOTHBIE, 
34 HCKJIOYCHHEM AaBHTAMMHOSHOM TpyNibl (CM. BbIe). Y KOHTPOJIbHbIX XXHBOT- — 
HbIX, B KAYCCTBE KOTOPBIX ObIJIO HCHOMb3OBaHO Oomee 100 BapocubIx GeNbIX KPBIC,. | 
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|) HH B OAHOM Cilydae pereHepaltun YepenHOH MOKPOBHOH KocTH He ObIIO MoMyyeHO. 
|| LecexTpr uepena sameilainch (u6po3Holt o6onouKoll. 
ONmbITH C HaCHMMeHHeM NHMeCBHX PpakuoHosB BuTa- 
| MuHaMu. B onpirax c BBeleHveM B TMNIEBOL pallMoH ONTHMaJIbHBIX 1103 
BHTAMHHOB A (3 ThIc. u. €.) 1D (300m. e.) Hamu nlomyueHo BoccTaHoBjeHue 
|| HOPMaJIbHOH “epenHOH MOKpOBHOM KocTH. 
| Mol CunTasIM MHTepeCHbIM BbIACHUTb Tak2Ke, KaKOe BJIMAHHe HMeeT HaCHIILe- 
|| Hue paliMona CombumMMN 103amu BuTaMHHOB A u D Ha TeyeHHe perenepaltMOHHbIx 
MpoleccoB KOCTHOH TKaHM MOKpoBHoro yepena. B pByx cepHax sto rpynnbl 
| OMbITOB Ha 30 Kpbicax ws8yyaoch 3HayeHHe THMepBHTaMMHOSHOTO HacbIMeHHA 
opraHu3Ma BuTaMuHamu A (10—15 Tuc. u. ¢.) a BuTaMuHamu D (1—3 Ture. u. e.) 
| 4 r MOJIOUHOKHCOFO KaJIbUMA B TeveHue 1 mecsua. Cpok HaGmoxeHuA Obl 
114 que. Hu y ognok uz Kppic stax cepuli ne Obima nomyuena perenepauua 
yepenHOH NOKPOBHOM KocTH. Y BCeX %KHBOTHBIX JedeKTbI Yepera 3aMeleHbl 
TOHKOH (buOposHO COeMHUTeMbHOTKaHHON O6on0"UKOH. OGomouKa 4acTO OKa- 
SbIBAJIaCb HACTOJIbKO HCTOHYCHHOH, YTO OHA IIPOCBeCUNBaa U Ka3alacb MayTHHO- 
oOpasHow (puc. 1,6). Uacro o6pa30BaHua BoKpyr KpaeB jetbexta tyTasapa- 
MYQTbI He IPOMCXOAMIO H BCe 2Ke PpereHepallua YepenHol KOCTHOL TKAHM OTCYT- 
cTBOBaa. Ilo-BuqMMoMy, THNepBHTaMMHU3alluA, YCKOPAA Hu ycumuBad OMOXH- 
MHYeCKHE MW PUSHOJOPMYeCKHeE MPOLWecchl, TOPMO3HT Kak pereHepallHioO MOKPOBHOH 
|) WepenHOH KOCTHOM TKaHu, Tak HM pereHepalMOHHble Mpouecchl CoemMHUTEbHON 
| TKaHH. OTO Halle NpelBapuTembHOe 3akOYeHHe TpeOyer AabHelIuero Gomee 
NofpoOuoro avasiv3a He TOJbKO MOposlorMuecKkuMu, HO u cbu3Homoro-6u0- 
XMMUUCCKHMH = MeTOJaMH. 
Ha ocHoBaHuM HacTOANIMX Cepui UCCMeMOBaHHi MOXKHO CieaTb BHIBOL 06 
| OTPHMaTeJbHOK POH THMePBUTAMHHOSHOTO HacbINeHHA OpraHu3sMa Ha TeyeHue 
| BOCCTAHOBHTe/IbHOrO Tpotecca KocTel MOKPOBHOrO uepera. 
Buramunel A u D TombKO B OMNTHMAJIbHBIX JO3MPOBKaX MPHBOAAT K pereHe- 
pauMH CMOHTAHHO He BOCCTaHaBJMBAIONeHCA TOKPOBHOM YepenHol KOCTH. 
XOTA JO CHX NOP MW HeM3BeCTHA POJIb BUTAMHMHOB A B Mpoleccax *Ku3HeTesA- 
|| TeEIbHOCTH, HO He€COMHEHHO, 4TO 9Ta Fpyrna BelllecTB peryupyeT TOHYaHMMe 
|| CHHTeTHYeCKHe OMOXHMMYeECKHE peaKIMH HU MPH BOCCTaHOBJIeHHH HepereHepH- 
|| py!OWlMX KOCTeH yepena. 
OTpullaTeIbHbI pesybTaT, MOWyuaeMbId Mp THNepBUYTaMHHH3alHH, CBA- 
| saH, 1l0-BHyuMoMy, C HapyweHuem OvosiormyecKoro CHHTe3a OeIKOBOIt OCHOBEI 
|| KOCTHOM TKaHH, a B CBA3H C 3THM HM MOJIHOM HEBO3MOXHOCThLIO peryHpyemoro 
|) BUTaMHHaMu rpynnbl D 3anoHeHHYA MMHEepPaJIbHbIMM BeLeCTBAMH OTCYTCTBYIO- 
jue KocTH. 
Uro Kacaerca covlel Kabila, TO MocseqHHe JIY4INe BCerO HCHOMb3YIOTCA WIA 
|| 3aNOJIHCHUA ~CTPyKTYpbl KOCTH TPH MOCTYMIeHHH Yepes NMMeBapHTeJIbHbIM 
| KaHaul B OpraHHyecKol (bopMe — MOJIOUHOKUCJIOFO Kaiba. OWHaKO uM Heopra- 
|) Huueckue (OpMI yrvieKMCJIOFO KaJIbUMA (Meu) MOryT HCHO/b30BaTbCA (UTO HaMH 


yf 


|| TOKa3aHo B Apyrux uccseqoBaHHax). B TMueBOM pallMOHe KPbIC B HallIMx MCCue- 
|| JOBAHHAX ObIIO BHOMHE JOCTaTOUHO (poctpopHEIX coueH H MoOaBseHHA HX He 
|| TpeOoBasocb. , 

| M3 wacroamux cepul uccieqoBaHH BbITeKae€T He€COMHEHHbIM BbIBO], TO 
|,OObIUHBIM mMUeBOH pallMoH He OGecHeyMBaeT BOCCTAHOBJICHHA YePeMHOH KOCTHOH 
|\TKaHM, Tak Kak mMuleBad JueTa OeqHa BUTaMuHaMu A u D xv MuHepaJbHbIMH Be- 
[eee 

IIpu upuOapienuu K HOpMasIbHOMYy NHUIeEBOMy paltHoHy BuTaMuHoB A -+- D 
| opraHwuecKkux cose KaJIbIMA B ONTHMAJIbHBIX O3HPOBKaX KOCTHAA TKaHb 
||cTaHOBUTCA CnocOGHOM K HOpMaJIbHOH pereHepalluH 3a CyeT OMOCHHTe3a KO- 
| cruoro BemecTBa, 3aMemlaromero WedextT epena (puc. 1, ¢). pu sTom HOBOOOpa- 
||30BaHHe YepenHO KOCTH UfeT He 3a CueT TepH- HW SHAOKPaHMaIbHOM HaKo- 
|| CTHHIbI, a IYTeM HakomseHuaA OoraToroO KOCTHBIMM KJIeTKAaMHM KOCTHOFO Bellle- 
crBa C KpaeB KOCTH,— Yale H3 OOaCTH, MpHexKaleH K SHOKpaHnapHou 
||HamkocrHuue. UepenHaa KocTb mocTeneHHO MpuoOpeTaeT HOpMasbHyIO cTpyk- 
litypy u d@opmy, OoraTylo raBepCoBbIMM KaHaJlaMM, KOCTHbIMM TOMOCTAMM HM Oa- 
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KaMH, 3aIl0JIHCHHY!O KOCTHBIM MO3roM. Ona HMeeT OoraTyi0, IMPpOKO PasBHTy1o 
KPOBCHOCHY10 CHCTeMY, a Tak2Ke IWMPOKylO KallWJJIAPHy!O C€Tb HW dacTO 3aKaH- 
WHBaeTCA OOPasOBaHHeM LIBOB HaBCTpeyy pacTyWIMM BOCCTaHaBJIMBaIOlMMCA 
Koctam. Hocopbie KOCTH M XPALLM KaKHM-TO OOpa30M OKa3bIBalOT TOPMO3ALIee 
BIMAHHe Ha Tipoweccbl HOBOOOpasoBaHuA KOCTHOM TKaHH. UacTo oTMeuaerTcs, 
UTO B O6MacTH flecdbeKTa, IpusexKauero K HOCOBbIM KOCTAM, BO3HHKaeT Coedu- 
HUTCIbHOTKaHHad (pHOpo3sHasd mpoOKa, B TO BPeMA Kak Ha OCTaJbHOM 4acTH 
yepena slerKO MpOucxXOAuT HOBOOOpasOBaHue KOCTHOM TKaHH. 

OnbliTH Cc aBUTAMHHOSOM. Bbw NOCTaBJeHbI OMbITHI NO H3y4e- 
HWIO 3HA4CHHA ABHTAMMHOSHOM HIM NOJMaBHTaMHHOSHOH AMeTbI Ha TeYeHHe Mpo- 
IeCCOB BOCCTAHOBJICHHA UepeNHbIX IMOKPOBHBIX KkocTel, 

ABNTaMHHO3 Y 2KHBOTHBIX BbI3bIBaJICA MyTeM HX NOCTaHOBKM B TeyeHHe 1— 
11/, Mecalles Ha aBUTaMMHO3HOe KOPMJIEHHE NeveHbIM XJIeEOOM CHel{MaIbHOK MOd- 
roTOoBKH — jluera mo Ilepmany (+). Kaskqaa Kpbica nosyuana 25 r xe0a B CyT- 
KH. Kpome Toro, %KHBOTHBIe NOyyasIH BOLY, BCe *Ke Apyrve MpOAyKTh! us pa- 
WuoHa uckNO“aIMch. Ha sTOM AueTe Y B3POCJIbIX KPbIC 34 BPCMA ONbITa pasBu- 
BaJICA THUMUHbIM TomMaBYTaMHHO3 — paxuT u KcepodrTaMus. 

KoHTpOJIbHad rpymma, cocToxBiuad U3 30 BSpOCJIbIX OeJIbIX KPbIC, COMep2*Ka- 
JlaCb Ha OObIUHOM palluoHe. Y BCeX KOHTPOJIDHbIX XKMBOTHBIX YepelHble ePeKTht 
OKa3bIBaIMCb 3AMeEIICHHBIMU (uOposHOH OGo0uKOK (puc. |). 

HecmoTpa Ha MpOMOJKUTeIbHbIM CpoK HaOsoyeHur (cBbIe 370 CyTOK) 
HH Y OJHOM U3 MOMOMbITHBIX KPbIC ITHX CepHH He OblIO NOyYeHO pereHepallHu 4e- 
penHow noKpoBHol KocTu. AHaJIH3 KOCTHBIX paHeHHM uepena y KOHTPOVJIbHBIX 
KPbIC MOKa3bIBaeT, UTO OCHOBHOH MpPHYHHOH OTCYiCTBHA pereHepallHH MOKPOB- 
HBIX UePelHbIX KOCTeH Obi ObICTPbIM POCT COeAHHUTeEIbHOH TKaHH, Nepu- u 


SHLOKpaHvasIbHOH HaAKOCTHUUbI, KOTOPble BCe BMeCTe OOpasylOT BOKPyr Kpas. 


jecbekTa KOCTH COCJMHHTCJIbHOTKaHHbIM (byTiap — MydTy, KoTopas, mo-Bu- 
JMMOMY, H IIpenaATCTByeT HOBOOOPas0BaHHO HW pocTy YepenHOH KocTH. CoequHH- 
TeJIbHad TKaHb, ObICTpO paspacTancb, OOpa3syeT MArKy!O OOOOUKY, He cmoco6b- 
HYIO 3all{MllaTb MO3rOBylO TKaHb OT BOSJeHCTBHA (aKTOPOB BHEeIHeH Cpeyp. 
Mer noka3amu (°), uTO TiaBHOH MpH4YHHOH OTCYTCTBHA pereHepallHH KOCTHOIt 
TKaHH ABJIACTCA H3MCHCHHE THMa OOMeHA BellleCTB B Mpolecce OHTOreHeTHUe- 
CKOrO Ppa3BHTA OpraHH3Ma HEKOTOPbIX MJICKOMHTAIOIMX, IPH KOTOPOM He oGec- 
Me€UMBaeTCA HOPMAJIbHbIN MpOMecc BOCCTAHOBJICHHA MOKPOBHOH uepenHol KO- 
cTHOH TKaHH. M3yuenne nommaBuTamMunosa A-+-D mpoBoyusocbh B ABYX cepuaAx 
onbirop — no 15 xKHBOTHBIX B KaxKJou cepuu. B I cepuu BrlacHAOch 3HayeHHe 
11/, MecHUHOrO NpeLBapHTeIbHOrO KOPMJICHHA X2KUBOTHBIX PaXHTOreHHOH WueToH 
mo Ilepmany (') — c nomHbim oTcyTcTBHemM BuTaMuHoB A nu D B paunone Aa 
MOCJIELYIOWErO BOCCTAHOBJIEHHA YepenHOH MOKpoBHOK KocTH. Bo II cepuu noz- 
ONbITHbI€ KPbICbI HAXOJMJIMCb Ha STOW Ke AMeTe B TeyeHve | Mecama. B o6enx 
C€pHAX ONbITOB OblIO OOHAPy2KeHO OTCYTCTBHE HOBOOOPasoBaHHA YepenHou KOCTH 
B OOaCTH HaHeCeHHbIX YepenHbIx pak. K KOHLLY ombita coxpaHuJocb u Mmpocue- 
*KeHO Te4YeHHe pereHepaluu y 25 Kppic. UepenHble paHbl BCex MmpoculexKeHHBIX 
NOJOMUbITHBIX KPbIC OKa3aJIHCb 3aMCLICHHBIMH PuOpOsHOH OOOO"KOH, H HOBO- 
oOpasopaHue YepellHOH KoCTH OTCyTCTBOBaIO. Du6posHaa O6O0"UKAa OMbITHBIX 
KPbIC HHYEM HE OTJIMYaach OT OOOMOUKH KOHTPOJIbHbIX. 


B aByx [Apyrux cepHaAx, Pe aBHTAMMHOS BbISbIBAJICA TAKUM %Ke CNHOCOGOM, _ 


KpbICbI Nocle HaHeceHua WeekTa yepenHoH KOCTH NepeBOLUIHCh Ha HOpMasb- 
HbIM pallMuOH NMTaHHA C MoOaBeHHeM K Hemy B cyTKH 3000 u. e. BuTaMuHa A, 
300 nu, e. BuTamuHna D nu 2 r MonouHOKNCHOrO Kabuna. Beero no OnbITOM B 3THX 
cepHaAx Haxomusocb 30 Kpbic. Cpok HaOmoxenua 216 Hei. [lpomomxKuTembHocTb 
No{KapMIMBaHHA BuTaMHHaMH A -+ D uw Jaun MOMOUHOKUCOrO KaJIbuuA Oblia 
1 mecay. Perenepatusa vepenHo KocTH nomyuena y 11 Kppic. Popma u CTpyk- 
Typa HOBOOOpas0BaHHOH YepenHOl KOCTH MOJOMbITHBIX XXMBOTHBIX HH¥eM He OT- 
JIMYaJlaCb OT HOPMaJIbHOH MOKPOBHOM YepenHOH KOCTH HM JIMIIb B Hauae oHa 
HMeJla HECKOJIbKO M€HDBILY!0 TOJIMMHY. OcTaJIbHble KpbICbl STHX CepHH OMbITOB 
HMCJIM YepenHble KOCTHbIe edeKTbl, 3aMelleHHble u6posHok obon0UKO 
(puc. ta) 
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CTH HaHeCeHHbIX JledeKTOB, HO H He MIpenATCTByeT nowyyennto perenepauuu 
IPH NepeBose XMBOTHHIX HA HOPMAJIbHBIM PalHOH NMTAHHA u WOOaBnenus K 3TOH 
AHETE ONpeMeNeHHIX 03 BUTaMuHOB A + D uw MmonouHoKucnoro KaJIbIHA. 


BesouepkoBcKuht CeJIBCKOXO3AHCTBCHHbIE Tlocrynusno 
HHCTHTYT; , / 31 VIII 1956 
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